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about caring for such bodies—and how 
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IF you're that man, here’s something that will in- 
terest you. 

‘Not a magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical. 

Of course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wovldn’t it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
that the rewards were good—a salary of $4,000 to 
$10,000? 

An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for 
don't be too sure. Very possibly they can be! 

‘Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more difficult ones. If you 


‘You cover accountancy from the basic Principles right 
up through Accountancy Systems and Income Tax Pro- 
cedure, Then you add C. P. A. Training and. prepare 
for the C. P. A. examinations, 

As you go along, you absorb the principles of Audit. 
ing, Cost Accounting, Business Law, Statistical Con 
trol, Organization, Management and Finance. 

Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? The only answer, 
know, is that success does come to the man who ly 
trained. It’s possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training— 
with increased earnings—before they have completed 
it! For accountants, who are trained in organization 

‘management, are the executives of the future, 
Write For This Free Book 
For your own good, don't put off investigation ofall 
the facts. Write for our free 48-page book, “Accoun- 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren't, 
afraid of serious home study, We'll also include "Ten 
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WAVE MAKING 


—for better 
telephone service 


At Bell Telephone Laboratories, radio scien- 
tists devised their latest microwave lens by 
copying the molecular action of optical lenses 
in focusing light. The result was a radically 
new type of lens—the array of metal strips 
shown in the illustration. Giant metal strip 
lenses are used in the new microwave link 
for telephone and television between New 
York and Chicago. 

‘The scientists went on to discover that the 


BELL TELEPHONE 


Working continually to keep your telephone service one of today's greatest values 


Waves from the sound source at left are focused 
by the lens at center. In front of the lens, a mov- 
ing arm (not shown) scans the wave field with a 
tiny microphone and neon lamp. The micro- 
phone picks up sound energy and sends it through 
amplifiers to the lamp. The lamp glows brightly 
where sound level is high, dims where it is low. 
This new technique pictures accurately the focus- 
ing effect of the lens. Similar lenses efficiently 
focus microwaves in radio relay transmission. 


very same type of lens could also focus sound 
. .. thus help, too, in the study of sound 
radiation . . . another field of great impor- 
tance to your telephone system. 

The study of the basic laws of waves and 
vibrations is just another example of research 
which turns into practical telephone equip- 
ment at Bell Telephone Laboratories . . . 
helping to bring you high value for your 
telephone dollar. 
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A new driving experience 


New “‘Safety-Flow Ride” provides extra shock-resistance 
when you run upon a sudden bump or hole— 
keeps you gliding with a steady motion. You enjoy 


Exciting new styling 


new freedom from tension and fatigue—new comfort A new grille of graceful yet massive 

and steering ease. New steadiness too— form, Heavy bumpers of sleek, wrap-around 
an important safety feature. Learn more about this design, New-style rub rails, 

great new kind of ride at your Plymouth dealer's. moulding and scuff guards. Completely 


new interiors with a new variety of rich fabrics. 
New colors. New trim. New dash. 


Introducing 
Other style improvements you'll want to see! 


THE CONCORD Two-door Sedan + Three-passenger Coupe 
‘THE CAMBRIDGE Four-door Sedan + Club Coupe 


THE CRANBROOK Four-door Sedan + Club Coupe 
Convertible Club Coupe 


Other new features 


Greater all-around vision with narrower front 
Plus that famous all-purpose car, the “Suburban,” corner posts and wider rear window. 
and its still more luxurious version, the Savoy.” aes 
Constant-speed electric windshield wipers. 
More headroom. New easy-action hand brake. 
Waterproof ignition system. New by-pass 
thermostat for faster warm-up, now standard 
on all models. Many other mechanical advances. 


See it at your Plymouth dealer's 


PLYMOUTH Division of CHRYSLER CORPORATION, Detroit 31, Michisan 


...to a top spot in the U. S. Air Force! 


The flight engineer of a U.S. Air Force B-29 . . . wait- 
ing the pilot’s signal to return props to high pitch for 
take-off after engine run-up’... . is a man with power at 
his command. This Master Sergeant is a vital member 
of a flying team . . . a man who has proved his power 
to get on top and stay on top in a topflight job with 
a great Air Force. 


Technical courses for flight engineers . .’. available to 
qualified Air Force enlisted personnel . . . are typical 
of training in 42 Air Force career fields. You can have 
this kind of training . . . furthering your service career 
and paralleling civilian jobs ... as an Airman in the 
U.S. Air Force. 


To be ready for take-off, with power to climb... take 
to the Air Force. 


u.s. OY 


AIR FORCE 


GET DETAILS AT YOUR NEAREST 
U. S. ARMY AND U.S. AIR FORCE 
RECRUITING STATION TODAY 


Get on Top... Stay on Top...in the U. S. Air Force! 
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MENTAL CREATING 


F you just like to dream, read no further. There 

‘comes a time when your fancies must be brought 
into light—and stand the test of every-day, hard 
realities. Are you one of the thousands—perhaps 
millions—whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from a daydream with the sigh, “If only I could 
bring it about—make it real?” 

All things begin with thought—it is what fol- 
lows that may take your life out of the cl 
those who hope and dream. Thought energy, 
anything else, can be dissipated—or it can be made 
to produce actual effects. If you know how to place 
your thoughts you can stimulate the cre 
esses within your mind—through them you can 
assemble things and conditions of your world 
a happy life of accomplishment. Mental creating 
does not depend upon a magical process. It con- 
sists of knowing how to marshal your thoughts into 
a power that draws, compels and organizes your 
experiences into a worth-while design of living. 


ACCEPT THIS Yree BOOK 


Let the Rosicrucians tell you how you may ac- 
complish these things. The Rosicrucians (not a 
religious organization), a world-wide-philosophical 
fraternity, have preserved for centuries the an- 
cients’ masterful knowledge of the functioning of 
the inner mind of man. They have taught men 

men how to use this knowledge to recreate 
heir lives, They offer you a free copy of the fax 
inating book, “The Mastery of Life.” It tells 
how you may receive this information for study 
and use, Use coupon opposite. 


The ROSICRUCIANS 
(AMORC) 
SAN JOSE CALIFORNIA 
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Thousands of men and young men have come to our big training shops where we have floor upon floor 
packed with massive equipment. Here they prepare for good jobs and real futures in: the opportu- 
hity fiélds of Television-Radio and Electricity. For many years, these fields have offered great oppor- 
tunities to trained men, With new developments, including Electronics and Television, they will continue 
to grow and offer even greater opportunities. Why be satisfied 


wins “no future’ ene Many “one operation” jobs that exist LARGEST, OLDEST, BEST 
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[COWIN START NOW—PAY LATER 


Don't let lack of money hold you back. You can we 
finance most of your tuition. and pay for it later, in 

easy monthly payments. We'll help ¥¢ 

work, if you need it, to help pay 


Be Coyne. 
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500 So. Paulina St., Dept. 21-73H, Chicago 12, ILL. 
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NOBODY 
Is JUST 
“Naturally” 


SHINY, 


Give Me 15 Minutes A Day And I'll 
Give YOU A New Body 


WOULD you believe it? 7 
once a ‘skinny 97-pound we 
ling. Twas ashamed to strip 
sports or for a swim. Girls 

hind my back. Folks sai 


ig system—"Dy. 

namie Tension.” And it turned me 
into such a complete specimen of 
1anhood that today I hold the title, 

‘The World's Most Perfectly De- 


WHAT’S MY SECRET? 


When you took in the mizror and see 
a Mouthy: husky feulow smiling back at 
Yast “rnaimle Tensten” gets tenuta? 
‘And you'll be using the method ‘which 
fconditlon rive fighters. wrestlers. Base: 
ball and football i" 


ile your sera 

fin fo swell those 4 ms and legs bulge... ad Our 
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. My IMlustrated Book is Yours 
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‘18 axes, packed from cover to cover with actual 
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FREE Just" glancing 
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Letters 


Flagged Down 


Sir: 

As a rural mail carrier, I have a boner to 
pick with your mostly excellent magazine. 
That's your suggestion under “Keeping the 
Home Shipshape” in November, page 170, 
for making a mailbox flag automatic. 

Your scheme is against Post Office Dept. 
regulations, under which the signal flag is 
supposed to be in lowered position except 
when the patron has placed m: the box 
for the carrier to collect. The carrier puts it 
down when he picks up the mail—whether 
or not he delivers any. 

Your doctored-up flag, working back- 
wards, would cause us carriers a lot of 
trouble, since it would indicate there was 
mail in the box to be collected when actu- 


(ck: La 


ally the patron had only failed to pick up 
the mail we'd left the day before. Now if 
you could figure out a flag that would go 
down automatically after the patron had 
set it up, then you would really earn the 
thanks of all rural carriers! 

Seriously, I wish patrons on rural mail 
routes, instead of forever trying to fancy up 
their mail boxes, would spend half the en- 
ergy lobbying for better country roads and 
in fixing up turnouts so that we letter car- 
riers could serve their boxes without getting 
stuck in the mud or hit by passing traffic. 

Nic, Krew 


New Hampton, Ia. 


Officially, you're right in objecting to our 
mailbox suggestion. Says Joseph J. Lawler, 
Assistant Postmaster General, in a letter to 
PS: 

“The Postal Regulations provide that 
rural carriers shall open and examine mail- 
boxes of patrons only when signals are dis- 
played to indicate that the boxes contain 
mail for dispatch. When the mail is col- 
lected from the box, the carrier shall lower 


INVENTORS 


Learn how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘Patent Guide for 
the Inventor’’, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
12-B DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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only Bolens Power-Ho 


DeLuxe Garden Tractor gives you: 


Do ore yard and garden 
jobs faster and easier! 


Prove it to yourself! These 5 
features make the Bolens Power- 
Ho DeLuxe superior to any other 
garden tractor. It delivers easier, 
faster operation and more all- 
round usefulness—to your com- 
plete satisfaction. Only Bolens, 
the garden tractor pioneer, can 
offer these exclusive features. 
See Your Bolens dealer today. 


Complete selection of sizes 
Send for FREE LITERATURE and the nome 
of r. Tear out this coupon 


H Food Machinery and Chemical Corp. 
507-2's. Pork $1, Port Washington, Wis. 
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the signal, regardless of whether he has 
deposited mail in the box. The carrier shall 
not raise the signal on a box at any time.” 

Practice, however, varies with communi- 
ties. Several rural-route patrons have told 
us that both they and their carrier custom- 
arily use the mailbox flag to signal each 
other to pick up mail. 


Safety Suggestions 


Sir: 
I have two suggestions that might avert 
railroad disasters like that which occurred 
in the collision of two commuter trains in 
New York on Nov. 

1, Have two red lights on the rear coach 
that blink alternately when the train is mov- 
ing less than 20 m.p.h. and at all times 
when it is stopped on a main track, 

2. Install in the cab of each locomotive a 
radio or radar device that would flicker a 
light and sound a warning as soon as the 
engine came within one mile of a train 
ahead. 


Hensert W. TeRwitticer 
Oil City, Pa. 


Shock Treatment 


Sir: 
Here’s the simplest way I’ve found to 
avoid those shocks from static electricity 
generated by friction of clothing on plastic 
seat covers when sliding into a car [PS, 
Dee., p. 12]: 

Avoid touching any metallic part of the 
car until seated. Then ground yourself with- 
out shock by touching a key or a coin—or a 
ring, if you're wearing one—to the ignition 
switch, door handle, or other metallic part 
of the car, 

Epwin Wiecanp 
San Bernardino, Calif. 


Tooling vs. Carving 


Sir: 
That article about leather working in your 
October magazine, page 226, confuses the 
arts of “leather tooling” and “leather carv- 
ing.” 

Leather is tooled when the design is first 
traced on the leather, then retraced with a 
tooling instrument to set the design into the 
leather. 

Leather is carved when the design is first 
traced on the leather, then cut into the 


INVENTORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney - 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,’’ containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
PATENTS a toca PATENTS 
142-M VICTOR BUILDING, WASHINGTON 1, D.C. 
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“ALL-AROUND” «4, 
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leather with a swivel knife,-and the leather 
then decorated by means of stamping tools 
and a mallet. 
The illustrations with your article are of 
carving and not, as you said, of tooling. 
Haroto L. Porrer 


Burlingame, Calif. 


Your point, though a fine one, is well 
taken. 


Mobile Power Saw 


We “mobilize” our power saw in a much 
simpler way than shown in your story, 
“Power Tools Can Ride on Retractable 
ers” [Oct., p. 209]. The machine is fixed i 
stationary position under normal conditions, 


wine 


for safety. Only when moved—as shown in 
the enclosed photo—does it rest on casters. 
This condition is assured by the fact that the 
handle, attached to the axle on which the 
wheels are mounted eccentrically, serves as a 
lever to lift the machine when pulled. As 
soon as the saw is in its new location, the 
handle is released and returned to its origi- 
nal position by the weight of the machine. 
When the handle then is locked up, the 
machine cannot be moved. 
E. Gronce Senn 

Professor, Virginia Polytechnic Institute 

Blacksburg, Va. 


Sir: 

I like those file-card-size tables of shop 
data and materials specifications that you 
print from time to time “for your Popular 
Science information file.” But I hate to cut 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


You are needed in the great modern Radio, Television and 


Hiestronicg industry! Mrained. technicians arg in consiant 
Somibtications: Television, Nada, Research Laboratories: 
Home adlo Service; ete, National Schools: Master 3 
Mathed beta ‘St are iti newly acded seas i 
ean our spare’ time. 7 
gions home, for (ese exciting ties. ‘Our _method 
by the remarkable success of National 
Behools-trained men alt over the world. 


You Learn by Build 


Your National Schools, Course includes 
theory, but practical training as well—vow 
Weomthd yon complete standard cquiprment 
Wuality. for building various experimental. and. test units. 
You navance step by step until you are able to build the 
modern superheterodyne receiver shown above, which is 
: Sours to keep and enjoy: You per~ 
q Yorm more than 100 experiments 
Build many types of cireuits signal 
generator, low power radio trans~ 
nitter, audio oseillator. and other 
Units Phe Free Books shown above 
tell you more about Itsend for 
then’ today! 


NEW PROFESSIONAL MULTITESTER 
INCLUDED 


‘ot professional 


wow: / 


anette ‘trouble and adjust the 
licate circuits. You can use 
the Multitester at home or on service 
calls. It is designed to measure AC 
and DC volts, current resistance and 
decibels. You will be proud to own 
and use this valuable professional 
instrument. 


GET THE DETAILS ~SEN 


Lessons and 
Instruction Material Are Up-to-date, Practical, Interesting 


National Schools Master Shop Method Home ‘Trai 


Learn 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities. 


WE BRING 
NATIONAL 
SCHOOLS TO YOU! 


gives 


you basle and aavanced instruction in all phases of 


levision and Electronics. Each lesson is made easy. %6 


understand by numerous illustrations and 


instruction material has been devel 
‘own shops and 


ai alt 
‘and tested th our 
‘supervision of our 


‘laboratories, under 


‘own engineers and instructors. A free sample lesson 1s 
Yours upon request—use the coupon below. 


Here are just a few of the interest~ 
ing facts you learn with the | 
FREE SAMPLE LESSON. | 
1. How radio receivers operate. | 
2. How the antenna circuit is con- | 
structed. 


‘approven | 


3. Converting signal currents into | | APRON 
«How tveR-F transformer handles | VETERANS 
Check 
sen How the Xining ctrgult functions. coupon below. 
NATIONAL SCHOOLS ie 


LOS ANGELES 37, CALIFORNIA 


EST. 1905 


ais 


MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


WENEOUROMIMEE | 2 Check here if veteran of World War 11 


Notional Schools, Dept. 2-PS 
4000 ‘South Figueroa’ Sires 

Les Angeles 37, Colifernie 
Mail me FREE the book “Your Future in Radio-Tel 
vision” and the sample lesson of your course. I under- 
stand no salesman will call on me. 


(Moi in envelope or i 
poste on penny postcard.) | 
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I'LL TRAIN YOU 


/Send You! 
BIG 
KITS 
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TELEVISION 
* EQUIPMENT 


YOU KEEP THIS @ 
VALUABLE EQUIPMENT z 


AT HOME IN SPARE TIME 


EVISIO 
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You for w 
Radto 
rough, W. V 


My Proved Training System—Backed by a Quarter Century of Experience—Prepares 
You FAST for a Good Job or Your Own Profitable Radio-Television Business! 


Radio-Television is now America's greatest opportunity field. 


Eorrecdy trained men are needed NOW=more tha 
Ail" good fobs a le the profiable Radio-Tclev 
Service work, T ined hundreds of 
Radio‘Television—and I stand ready to train ¥ 


taining. is modera—right 
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fg that eliminagen the fi 
rouress. Sprayberry Trai 
Practical knowledge and. skill 
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at once and be earain 
few short weeks. Upon completion of 
be‘ready to handie aay practical Radio: 


My ‘Training in Radio-Television ts 20 come 
Hote, ao down-to-earth that previous ex 
Perience'ls not necesary. I atart You with 
atte fundamental and carry youn easy, 
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abject after'ancther You wil be amased at 
Your rapid. progres and. your Roowiedge of 
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Knowledge to work making spate time cas 
toon after you enrol You may. train as fast 
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111 North Canal St., Chicago 6, til. 
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it This is 100% practical rain- 
hat only, waste Your time and 
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orFelevision Job. 


NO OBLIGATION 
No Salesman 
Will Call 


You receive all the equipment 1 have illustrated on the 
Opposite pagemand MUCH MORE besides! In ndditign to 
your fascinating Sprayberry home swdy lessons, 1 send yom 
Motul of 18 kits of quality parts and equipment with w 
you do over 300 practical demonstrations, experiments and 
construction ‘projects. You build a complete television set 
hac can wae a your shop oF at homemyou build a power. 
fal TWO-BAND superheterodyae radio set—a mult@-range 
test meter—sigaal genersior and other viluable test ius 
ments cathode £49 osciloscope—evergthing needed to set 
40 rope owe Radio-Television Service Shop Ai eawipment 
Tsend you is yours (0 keep. 10 addition T send you many 
valuable service manuals, books ‘and reference material to 
Kelp 709 ig rove 


Be Ready for ‘Top Paying Radio-Television Jobs! 

Radio-Television is growi ith amazing speed. More th 

U tonal 102 Tel 

Radio sets and TV re- 

Seivers: are being made and sold in record breaking oumbers. 
Ifyou caior working with your bands Hoe He incre 

varied work ... YOU BELONG 
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Carries through every circuit and problem of Radio-TV. 
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SPRAYBERRY ACADEMY OF RADIO, Dept, 55-T 
111 Nowth Cano! St., Chicago 6, Ill. 


Please rush to me all information on your Radio- 
Television Training plan. 1 understand this does not 
obligate me and chat 00 salesman will call upon me, 


Name. esses + Age. 


Address...eeee 
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Please Check Below 
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shout Your Pxperience 
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“Try these slick 


tricks with 


Gill CFaCKS IN Chajpg 


Makes loose 
joints firm, 
sands to a 
smooth finish! 


Reset loose hinges. 


Replaces rotted 
wood, tightens 
loose screws . . 
easy to apply! 


Mend cracks, 
nicks! Smooth 
finish! 


‘Also useful in filling cracks in floors, nail 
and screw holes, repairing loose tiles. 
Handles like putty ... hardens into wood! 
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them out for filing, for almost always there's 
something printed on the other side that I 
also want to keep for future reference. Why 
not print'them on a page with a picture or 
advertising on the back? 

Antuur Buzy 
Lackawanna, N. Y. 


Many such letters as Mr. Buzy’s have had 
the editors knuckling their heads for months. 
The trouble is that what one man would put 
on the back another man would consider 
useful information. Even leaving the back 
blank would be no solution, since it would 
reduce the total content of the magazine. 
One obvious answer, for those so inclined, is 
to acquire an extra copy. 


Defense-Contract Information 
Sir: 

I would like to get my shop started as 
soon as possible on defense work along the 
lines suggested in the article “Can You 
Help America Arm?” in your December 
issue, page 186. 

T have a 200-amp. AC welding machine, 
an acetylene burning and welding outfit, a 
metal lathe, a bench grinder, two electric 
drills, a spray outfit with air compressor, a 
large assortment of hand tools—and several 
years experience in welding, lathe work, 
ordnance repair, and all kinds of machine 
work. 

Td appreciate any information you can 
give me on what defense contracts are be- 
ing let, to whom, and what small parts 
I might produce on subcontract. 

Howarp J. BaLpwin 
Detroit, Oregon 


The National Production Authority issues 
a weekly “Consolidated Synopsis of Con- 
tract Awards,” listing prime contracts 
awarded by the Government, names and ad- 
dresses of the contractors, and materials 
contracted for. This list is not available to 
individuals by mail but may be seen by a 
personal visit to field offices of the Depart- 
ment of Commerce and such public places 
as banks, libraries, Chambers of Commerce. 

A small workshop operator, on examin- 
ing this list, has to use his own imagination 
in figuring out what part of a contractor's 
work he might be able to produce. He must 
then get in touch with the contractor di- 
rectly to make any proposal for a sub-con- 
tract; the Government does not enter into 
this negotiation. 


NOW... GET EVERYTHING YOU 
NEED TO LEARN iS iON 


information pa: 
publications FREE! 


Y 
‘ 
! 
act NOW! MAIL elke oe 
DefOREST'S TRAINING, INC., Dept. PS-2-H | 
1 would like your late News-Bulletin i} 
ey in Television-Radio-Electronics 
repote to get storied in this thrilling field. I 
hoe 1 
Rice | 
She paces eee 
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NOW! /-: 


a completely 
waterproof 


GLUE 


for home use! 


At last, CASCOPHEN...the completely water- 
proof and boilproof glue for hobby and 
home repair use. Complies with rigid 
Army-Navy specification JAN-A-397. 

Ideal for boat-building, outdoor furni- 
ture, sports equipment, toys...all critical 
wood gluing ... makes a joint stronger 
than the wood itself that withstands a 
shear test of over 2800 Ibs. per square 
inch. Bonds oily woods like lemonwood, 
osage orange, yew and hard-to-glue woods 
like oak. * 

Cures quickly at 70° F, Stores indefiv 
nitely. Requires only moderate clamping 
pressure. Ac better hardware, paint and 
marine stores. For free folder, write to 
Borden's Chem. Div., 350 Madison Ave., 
New York 17, N. Y. 


Make it with EASI-BILD patterns! 


This, 6 fe, beach is easy, quick, eco- 
fomical to build with & 


‘ene nesonciaat NESE 
Wararnoor Gut 


Size Patterns. No special cools or 
ills. -. trace parte 

assemble with CASCOPHEN. ‘Mail 

coupon! 


Dordens CASCOPHEN 


Ps-2 
. Box 215, Plecnenwille, NY. 
Enclosed is $. for: 

Handy Workbench, Pacrern No. Lrg 
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O Free descriptive folder on CascorHEN. 
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GOOD USED TIRES !* 


with @ GOLD BOND GUARANTEE 
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FREE Tube With 15” & 16” nger Tire| 
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mere 
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3 
82015 7.06 | 750- ‘56 |1100-22 17.56) 
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MILITARY MUD AND SNOW TIRES 
12 Month GOLD sores No 
6 


600-16 ‘all 
spec $.4s | spacer 96 [spect $10.46 
‘When orderin ike and year of vehicle. 10% discount 
on 2 or more tires if you send. ith this order, 


Send check or money o 


GOLD BOND TIRE COMPANY, Dept. PS 24 


1801 North 2nd Street P.O. Box 2178] 
RICHMOND, VIRGINIA 


A "GOOD HAND” HELPS YOU SUCCEED! 


Tnereeing 
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“Today I’m Chief Building Inspector for the District of 

Columbia. It’s a good job and pays a good salary. Just 
recently, I got another $600-a-year raise. I.C.S. 
instruction made it all possible.” 
Tue coupon you mail today might very well start a 
chain reaction that could change your entire future. 
For it brings you information about successful careers 
and how to prepare for them. It puts you in touch with 
the world’s largest educational institution. It starts 
you off the way hundreds of today’s leaders in business 
and industry started. Why not mail it today? 


APPROVED | 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


‘BOX 7672-M, SCRANTON 9, PENNA, 
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INVENTORS 


I f you consider your invention 
be something of importance — 


to 
if 


you have invented any new and 


useful art, machine, manufactu: 


re 


or composition of matter or im- 


provement thereof — you a 


re 


advised to protect your invention 


* by applying for a U. S. patent. 


This firm is registered to practice 
before the U. S. Patent Office and 
is available to assist in the prepara- 


patent application. 


The “Evidence of Invention” form men- 
tioned below is offered as a convenience 
to you in making your disclosure to us 
for search purposes. 

You should date and sign your disclosure 
and have it witnessed by two or more 
persons who are capable of understand- 
ing your invention. 

Your disclosure should be mailed to us 
together with a letter authorizing us to 
conduct a preliminary search among pre- 
viously granted U. S. patents for similar 
types of invention. 

We then make this search and prepare 
a report of the probable patentability 
of your invention. If such report is favor- 
able, we recommend the further course 
for you to take. 

The “Evidence of Invention” form and 
booklet are suggested as conveniences to 
you and us in starting action on your 
invention. 


m and prosecution of your 


EVANS & Co. Whe Vr Gane 


REGISTERED PATENT ATTORNEY 


640-B MERLIN BUILDING, WASHINGTON 6, D. C. 


PATENTS 


= We shall be glad to send you promptly 
and without obligation, an instructive 
booklet, “Patent Protection for Inven- 
tors, which was prepared to give inven- 
tors detailed information and steps to 
take toward patent protection—also our 
convenient “Evidence of Invention” form. 
Use address Victor J. Evans & Co., 640-B 

\ Merlin Building, Washington 6, D. C. 


COPYRIGHTS 


S 


A 
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No Experience Needed To 


PRINT YOUR OWN 


‘The GEM STENCIL DUPLI- 
TATOR saver money ope 
results quickly! Hugdreds of 
ties for every type of busie 

fest and oepenimcion, We, 
ship the GEM complete with 
lbuppiies, Guide Hoard for 
curate printing and GO-page 
Book of fdeas arthe special fow 


price of only $8.30 (a.$15 value). 


FREE TRIAL OFFER Magnes 


Use the GEM FREE at our expense! SEND NO 
id complete GEM outhr will 


MONEY. Write and complete, GEM outht wi 
eat you postpaid, Afer ten days, send us on 
$8.50 orretarn the GEM. You must be satisfied! 


BOND EQUIPMENT CO, Dey 
6633 Enright * St. Lovis 5, Mo. 


ICK LAY 


Ce MAKE MONEY wi 
? imple CARTOONS 4 


‘A book everyone who likes to draw 
should have. It is free; no 
‘obligation. 


% Depr. 192-4 jasant Hill, Ohio 


Get tuto Good Paying 
AUTO BODY «+2 FENDER WORK 


‘Big demandin Auto Body and Fender 
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Here's the Quick, Easy Way to Repair ANY CAR 
BUILT SINCE 1935. Step-by-Step Instructions by Fac- 
Experts, Over 2100 “How-to-do-it” Pictures, 
200 “Quick Check” Tabl 


Pi 
NO puto reps jobs tough 
when you've got MoToR's 
brand-new AUTO REPAIR 
MANUAL. Shows how to save 
work on those “ornery” jobs. 
Helps you make MORE 
MONEY by doing more jobs 
in less time. Try this amazing 
book FREE for 7 days. 

‘Want to fix anything from car- 
buretor. to rear’ end, Jeep, to 
Cadillac, shaky "33 to’shiny "30? 
Here's the quick, easy, right way 
=the way factory experts advise, 
Just look up make, model, and 
Job in quick index—and go'to it. 
Cleat, “ILLUSTRATED “instruce 
tiga ead you step by step through 
whole job. 


NO OTHER MANUAL LIKE ITI 
The engineer-editors of 


MoToR Magazine collected and 
‘broke down’ over 


al factory shop manuals 
spotted all. the vital 
formation you need — 


davertailed. it all. togethe 
jvestailed. it all. together into 
ONE ‘handy, easy-torunderstand 
book. 


EVERYTHING YOU'LL NEED 
TO KNOW 


| MoToR’s Manual takes noth- 
ing for granted. Starts at the 
very beginning; tells how to iden- 
tify all 741 car models. More than 
2100 easy-to-follow Photos, Draw- 
ings, Diagrams guide you step- 
by-step right thru each operation. 
Almost 750 big. pages crammed 
‘with Factory Specincations 
Adjustment Tables, Tune-up 
Charts, Tables of Measure- 
ment” and Clearances, 
Overhauling and  Replace- 
ment facts, Automatic Trans- 
missions, New GM Roches- 

ter Carburetor, and much 
MORE! 


COVERS ANY CAR BUILT SINCE 19351 


Try Book FREE 7 Days 


SEND NO MONEY! Just 
mail coupon! When the post- 
man brings book, pay him 
nothing. First, make it show 
you what it's got! Unless you # 
agree this is the greatest time- |} 
saver and work-saver you've 
ever seen—return book in 7 
days and pay nothing. Mail I} 
coupon today! ! 
1 
1 
1 
I 


New Edition 
EVERY job on 


from 
{p49 t Over 1400 pictures, 
‘561 pages, 300,000 facts. 


i a eae 
‘inion, Starters, 
ators, Clutches, 


Bay fey 2 month pa fm 
Sieedae h filtcn hock pewtuid n't 


AMD TRACTOR REPAIR MANUAL; [J 
if eres and 


remit #0 cosh 


Address: MoToR Book Dep 
Desk 22, 250 West 53th St., 
New York 19, N.Y. 


ee resumed mp meron. re TC) Sick peer fo 5 art coves 
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Oil does not cling to metal. It starts to drain 
into the crankcase the instant you stop your 
engine and, after long stops, engine parts are 
dry. When you start, the oil pump carries oil 
back to moving parts. But it may take up to 
five minutes before oil reaches all vital parts. 
Meantime, your engine runs without lubri 
tion. This DRY STARTING causes "Metal 
Ulcers” . . . accounts for most engine wear. 


Save wear and repair—use Miracle Power 
regularly in your gas and oil. It protects en- 
gine surfaces with aclinging film of colloidal 
synthetic graphite ... lubricates until oil takes 
‘over. Save gas and oil too—because lubri- 
cated parts move with less effort. Next time 
you get gas, get Miracle Power. 


Miracle Power Division 
rat AP pants corporation + TOLEDO, OHIO 


Monutoctrers of: AP Mileage Gatling Matters 
‘ond Other AP Qvality Produce 


iracle 
Power 


in gas and oil every 
1000 miles— 75 per can 
I your dealer is out of Miracle Power, 


send $1.50 for 2 trial containers. 
Prove its value in your car. 


‘THE AP PARTS CORPORATION 
271 AP Building, Toledo 1, Ohio 


I want to prove the benefits of Miracle Power myself. 
Enclosed is [_] check [] money order for $1.50. Please 
send me 2 tial containers of Miracle Power. 


NAME. 


ADDRESS. 
cir. STATE. 

MY DEALER'S NAME 
‘MY DEALER'S ADDRESS. 


ZONE. 
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MaKe YOUR OWN 


with 


S Griffin READYCUT 
LEATHER PROJECTS 
‘Over 100 KITS in every kind of 
Tooling ond Corvingleathe 
corately ca, all 
Only Top Grode 


tooling, carvir 
punching ond assembling, 


Sin 28 1 
com cA 


urate et, 
Griffin CRAFT SUPPLIES 


Boaties, Bary practical ay t0 rm 
fal dentistry’ at "home in spare: 
EQUIPMENT OF TOOLS AND MATERIALS AN- 
CLUDED WITH COURSE Low ‘tuition. Rasy 
terms. Write for FREE BOOK about this money making pro- 
fetsion that Is not affected by the machine ai 

MeCARRIE SCHOOL of Mechanical 
207 M. Broad Street Dept. 908 


ILLUSTRATED COMIC 
BOOKLETS 


Ce 


Cis 


THE KIND MEN LIKE! 
(VEST POCKET SIZE) 


tent prepaid for $1 in 
ied wrapper 
ox "520, 6. 


naan 


are 


GRAYKO, 


1S YOUR FUTURE worm Ng? 


Dept. 2129, 


that’s all it costs to find out about 
correspondent courses in 
FREIGHT TRAFFIC MANAGEMENT 


the overoge starting salar 
‘year inthis uncrowded 


enny cord for FREE BOOKLET 
Co-educational Veterans Inquiries Invited 
| _ RESIDENT CLASSES: Hertford, Bridgeport, Trenton, Rochester, 


154 Noss 
284 Washington St 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec. Service 
Public Utilities 
Parts Dealers 
Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings. 


As @ National Schools graduate, 
you are trained for ALL opportuni- 
fies in the Diesel & Auto Industries. 


EARN WHILE YOU LEARN 


With our practical Master Shop- 
Method Home ‘Training, you 
study at home in your ‘spare 
time, You receive Spare ‘Time 
Work Lessons, which show you 
how to earn while you Learn 

for extra money and experience. 
You Learn by DOING, 


TOOLS AND EQUIPMENT 


To make your training com- 
plete, we give you selected me- 
Phanic's. tools ‘and equipment, 
{ilustrated below, including all: 
metal ‘tool-box — as a. regul 
part of your instruction. 


Shop-Method Home Training by 
Established Resident School 
Prepares you for Many Good Jobs 


tunity is everywhere for the 
trained Diesel = Auto Mechanic. 


rast 
trained men who know ALL phases? 
Installation, o 


Operation—aM 
Diesel Chart M: 
Spare Time Lessons 
ngine Service Manuals 

Engine Repair 
Drive Systems 
Diesel Electric Power 
‘Thermodynamics 

TOOLS AND EQUIPMENT 

INVESTIGATE 


Secure Full Information 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALI 


ay keep and use the information with no obligation, 


Adareesrsentakeessas 


NEW, ILLUSTRATED 
BOOK & SAMPLE 
LESSON SHOW 

HOW WE TRAIN 
YOU...SEND 
FOR THEM 
Tovar! 


APPROVED 
FOR 
VETERANS 
Cheek coupon 


EST. 1905 


sate om penny ponteard) 


IN DIESEL-AUIO 
ssson, I understand 
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can 
acquire 

NIGHTS AT HOME! 
LA LL.B. DEGREE 


LaSalle’s famous Law Library—used as refer 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi= 
ness and professional advancement. 

‘These 14 remarkable volumes, compiled by 
leading professors and lawyers, eover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instruction .. . you learn by doing—han- 
dling legal problems—not by memorizing rules, 

Send for two FREE 48-page booklets, “Law 

ership,” and “Evidence,” 
answering questions about Law and its value 
to you, and telling hor le Law gn 
are winning rapid advancement in busi 
public life. Mail coupon below. No obli 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 S. Dearborn St. Dept. 283-L Chicago 5, ILt, 


iINVENTORS: 


Before you make any effort to 
H market your invention, you should 
take the first steps toward proceeding 
for patent protection. 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report to you on 
the question of patentability. 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure upon request from you, and 
this will be without any obligation on 
your part, 


PATRICK D. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 


937 Columbian Building, Washington 1, D. 
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CAN A MAN MY AGE 
BECOME A HOTEL EXECUTIVE? 


The success of Lewis Graduates 
Proves you can qualify for fasci- 
nating hotel, club and travel field. 
Opportunities everywhere for 

4 young and mature. Previous 

— experience proved unnecessary. 
Train in spare time at home. Na- 
tion-wide Placement Service FREE 
of extra charge. Write for free 
book, "Your Big Opportunity.” 

Lewis Hotel Training School 


anager thanks 1° Desk TB-2703, Washington 7, D. C. 


PATENT 


GUSTAVE MILLER 


REGISTERED PATENT ATTORNEY 


ATENTS 


Cc. A.SNOWECO. 


REGISTERED PATENT ATTORNEYS 


WASHINGTON 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the U. 8. Patent records, Without 
Obligation, write for information explaining the steps you 
‘should take to secure a patent. 
JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D. ¢. 


FOR INVENTORS 


HELPS 


PATENT 
LAWYER 


ASSOCIATE EXAMINER 


Hundreds of manufacturers 
in locating marketable new 
products. 

‘Complete Information, tree. 


INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 631-E St., N.W., Washington 4, D. C. 


IF YOU WISH TO PROTECT YOUR INVEN- 
TION, You should take steps to protect it 
by a U. S. Patent. Write me for 
“RECORD OF INVENTION” form. 
CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH 
NEW YORK 


TO HELP YOU PREPARE FOR 
ONE OF THE BETTER JOBS 
IN BUSINESS or INDUSTRY 


You can take subjects which have Real Job Value 
and still earn graduation! 


« This ‘s your opportunity to make com- 
pletion ofl high school work for you. Your 
AMERICAN SCHOOL home study course can 
include high school subjects closely re- 
lated to your present job or the kind of 
work you want to do later. Not only can 
you qualify for your high school course 
diploma but you can benefit from course 
subjects that will aid greatly in winning 
promotions. 


50 Jol Help Subjects 


from Which to Choose 


Our FREE, 44-page book of detailed in- 
formation lists 100 high school subjects, 
of which 29 are technical and 21 are com- 
mercial. Whether you work in a shop, fac- 
tory, garage or office you will 


Turn Spare Time Into Money 


During more than 50 years American 
School has helped thousands to reach 
higher job goals by profitable use of spare 
time at home—and it can help you. Others 
have prepared for college entrance. If you 
have not completed high school, check 
that subject on the coupon below, add 
your name and address and mail it right 
now. Or if you are a high school graduate 
and are ambitious to succeed in the voca- 
tion of your choice, check that subject. 
Your coupon will bring you the book of 
information, without obligation of any 
kind. Mail it now. 


find subjects of practical ben- OME: 
efit in your climb toward | %y¢" 
better jobs at better pay. SF 
Some of these are Blueprint = 
TOK Coruetmentmmes §CHECK, CLIP AND MAIL COUPON NO 
Machine Drawing, Tool 
Making, Foundry Work,four wil AMSIGON Scieaton’ pefec send sie FREE information noB> 7" Mh 
Automotive subjects, Elec: sl ugnirsniteae™ decked pooe Be ate: 
tricity, Carpentry—andBook-  & 8 Flumbing-—Practical 
keeping, Accounting, Secre 2 
tarial Practice, Office Ma & 
chines, Salesmanship. = 
Pd ee ay hol 
aes CMe Foremanship CMechawnt Engineering oot Makin 
Adress ave 
Dept. G246, Drexel ai Street, Chicago 37 W city « zone. tat 
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EARN MORE in 
DRAFTING 


MORE 
OPPORTUNITIES 


GN sors, 


“Here I am at work 
I'm 


waking good money as a draftsman. 
jad T_sent the coupon to Chicago Tech for that Free 
Lesson and found out how easy it is to learn Draft- 
hove. my job 

‘work comes first on any new 


se the 


project. And. in addition. draftsmen can't be replaced 
with machines, What's more. 1 feel I'm slated for promo- 
i more pay, because I see so many draftsmen ad- 

ine to Ihielnty Jobs, 


LEARN IN SPARE TIME—AT HOME! 


(or at the College In Chicago) 
rasant home study every week—that's 
present Job. All the tools 
needs drawing outfit included. With Chicago Tec 
You train yourself step by step. 


This tested method 


FREE INFORMATION — SEND COUPON 
To prove to you how easy it is to learn 
Drafting at home ‘by ‘the Chicago Tech 
Method! we will send you this FREE TRIAL 

rte for this lesson. now OF 


{f Mall me FREE Lesson with information about ble oppor- 
tunities In DRAFTING. 


Name. 


Address. . 


cn 


Write 120 Words 
Per Mini 
AGE NO OBSTACLE 


Famous Speedwriting System. No 
signs; no, symbols; no machines. 
Uses ABI 6 learn and use, 

for a position and 


@ sound future. 
Nationally u 


in leading offices 

and Civil Service; also by execu- 

tives, speakers, writers, lawyers, 

ts at college, scientists. Over 

‘The very 

low ‘cost, will surprise you. Also 

¢lass-room instruction and typing. 
28th Year. 

Write for Fr 


Dept. 2602-1, 55 w. 42a St. N.Y. 18(R)4S 
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Sue ENEGR ON WONEY ORDER IN-FULL WITH THT 
seKno YoU May TARE (SCOUNT ON EVERY 


ruck Tine 


STANDARD 834 N. Broad St,, Philadelphia 30, Pa 


STUDY AT HOME 


STITUTION 
nical, Draft 
‘Aeronwutiea 


phy; Eduontion: Lat- 
chology Sock 
if 


fiftics: Agriculture, Sead for free catalog, 
MeKinley-Rousevatt incorporated, 4610-A3, Sheridan Rd.,Chicago 40, Iinals 


Baking is ope of Amertea’a high indus- 
trot ntrages. Not acnonabte, bt year “round 
TNorough basic spare time home study’ c 


NATIONAL BAKING SCHOOL 


L LEARN AT HOME 


OCKSMITHING 


Tmurmerto 


Fa for Asthma 


If you suffer with attacks of Asthma and choke and 
gasp for breath, if restful sleep is difficult because of 
the struggle to breathe, don’t fail to send at once to 
the Frontier Asthma Company for a FREE trial of the 
FRONTIER ASTHMA. MEDICINE, a preparation for 
temporary symptomatic relief of paroxysma of Bron- 
chial Asthm: matter where you live or whether 

in any medicine under the sun, send 
free trial. It will cost_you nothing. 
Frontier Asta Co. 24-H Frontier Bivo, 
462 Nuacaga St. Burra 1, N. ¥. 


Earn Big Money _ sous 


Guaranteed Against 
UNS anv SNAGS 


The world’s ONLY complete, nationally advertised nylon hosiery 


line actually guaranteed against runs, snags or excessive wear, \ 
GARDLESS OF CAUSE! It’s amazing, but true! No matter what the , if 
cause—hard use or deliberate abuse—Kendex nylons are replaced 

FREE if they run, snag or become unfit for wear 
antee period! Every weight from sheerest 15 denier to heavy 70 
denier—all gauges up to luxury 60 gauge—all sizes, lengths, popular 
shades, fancy heels, black seams—full fashioned and seamless. Noth- 
ing is missing to make sure every woman is pleased, In of the 
amazing guarantee, retail postage prepaid prices are no higher than 
comparable quality national brands. Should free replacement be 
necessary, actual cost is cut in half! How could any woman possibly 
resist saving money and solving her hosiery problems? NOT SOLD 
IN STORES. Men and women wanted NOW, spare or full time, to 
write orders and earn big money. You can get orders even if you 
never sold a thing in your life! 


Man or woman—young or old, YOU can easily earn steady income, spare or full time. No money or 
experience needed. We supply EVERYTHING free and set you up in business at OUR expense. Noth- 
buy or deliver, Write orders. We deliver and collect. Big advance pay plus huge c: 
r earnings up to 40% 


iv 
i» have others nell for you, eben eter You com start making moncy the miuste you recive 


1e FREE outfits! 
YOUR COST ONE CENT 


promise to return out write your nai 
fon a penny postcard and m Y Weil immediately rush you 
Srerything You need FREE and postage prepaid. WRITE TODAY! 


KENDEX CORPORATION » BABYLON 949 N. Y. 
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Yes, More Brilliant Gasoline Engine 


Generators: 1 HOMELITE 


Than a Diamond! = zee 


Amazing New Discovery | 


Write today for the FREE illus. 
trated booklet that tells. the full story 


Of the locest mivacie of science the : 50 
“GILBERT DRILL SET 


le with 4* eleetrie drill 
for drifting, grinding, 


sicel etbed sea 
mitch A few of the 


ignable ris mp m5 .0n 
set with experay ext Reap ens” €48Y PAYMENT TERMS. : tes Behonihck iets 


The Cinderella of Science 


Kenya gems are the sensational 
covery, You read about iy. Reader’ 
‘and Sat, 


FAI R SALE: = > a es 


ibs nly thing ‘ge earth moee been, 
tan fame” Et tee pom 
Crysis’ by slence tstead f naar 


40 Write Today or Send Coupon $100 “MIRACLE” CAMERA 
Bere for FREE Ilystrated Booklet om be Yours for — 
KENYA GEM CORPORATION, Dept. 302 
Philadelphia 44, Pa. 
i-- Mail This FREE Coupon Today — 
x 


se om exertion, Det. 902 indelphia 44, Pa 


Pl without obligat 
{rated booklet Yelling il obeut Kenya Gomes 


| 
| 

| ! 
| Name panties ee | | 
| | 
1 | 


n, the FREE illus 


‘mechanica, cler 


Tat teat GUARANTEED. Write for 


TUBE BENDING 


AND 
NEON SIGN 
FABRICATION 


NEW 1951 CATALOG 
MODEL AIRPLANE ENGINES + GLOW 
PLUGS + MARINE ENGINES +. FUELS 
MODEL RACERS + ACCESSORIES 


pies ofthe NEW 1951 OBR Cotalog ot 15 wach | 


Jn stomps or coins to cover hondling | 


é 
GENERAL INDUSTRIAL 
TRAINING INSTITUTE 
130 SOUTH SEVENTH ST. STEUBENVILLE, OHIO 
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Here’s the Amazing Way You Learn to Drow [DRAW FOR MONEY| 
—Step by Step— at Home in Spare brew [DRAW FOR MONEY| 


Enjoy a pleasant, profitable Art career, COMMERCIAL ART, 
TWO BIG ART OUTFITS GIVEN TisiGNING, CKRTOONING=all in one complete, moder 
Upon enrolling, we send you the first home study cour. Trained Artiats are capable of earning $05, 
Me cpgiote jutfite, $80, $100 and more a week, Good Art positions await you 
including all the m vant Tone this great Sad come your own ‘boss—work a ome 98. your 
Later in the course you receive the Suuigning pastere, doing simple artwork, Ieuering, ete, WS) 
second, advanced outfit. All at m0 {nsw ke SNK year of trafaing sucessful men snd somes 


‘bd magazine publishing, department 
dios, etc, Get the exciting facts now 


gulekty tr. 49) 

‘STAFF ARTIST AND CARTOON- 
IST_G. W. Thomas, Los Aneies news- 
BREST ey ae Number Owe 


WASHINGTON SCHOOL OF ART 
Studio 132-A Washington 5, D. C. 


dhout obligation your Free 200! 
with ‘full information. No 


LEARN THIS BIG PAY PROFESSION 
AT HOME IN YOUR SPARE TIME 


led draftsmen continues to arow. 


chines will never replace the draftsman. Before 
stort plans must be drawn. Drofismen are the first to be 
Drofting is light, pleasant work, in pleasont surroundings and leads 
to lop managerial position. 

CTS OFFERS NEW TRAINING PROGRAM 


‘A. program thot teaches you the hows and whys of production planning while studying at home. 
You learn by making ocivol drowings. CTS sends you a set of professional drofting instruments, 
portable dating table, dratting suppli jeryihing you need of no extra cost 


EVERYTHING MAIL COUPON FOR FREE BOOK 


IN THE CHRISTY TRADES SCHOOL, Dept. D-9901 
FIELD 
OF 


ining and Professional: Drafting. Instru: 


ing. How your ‘Home 
be had on PAY AS YOU LEARN PLAN 


meats, Equipment, ete. 


+ ARCHITECTURE + NAME 
ELECTRONICS - MACHINERY ADDRESS 
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Wor FOR. THE 
oo 


GOVI ERNMENT 
START AS HIGH AS 
$3,450.00 YEAR 


Veterans Get Special Preference 
MEN—WOMEN a 


———— 


/ Franklin Institute 
Dept 


/ 


Rochester A 
(Mot Government ‘controties) 


= Gentlemen: Rush to me 
FREE of charge, list of U. 8. 


° 
IMMEDIATELY Government big pay 
FORNEXT EXAMS = SSend FREE 
eg scribing sai 
© hours, ‘work. 
7 qualify for one of these jobs, 
/ Name. 
Street. 
city, 
to eee 
Record 


SPEAK 
FRENCH-SPANISH 


RUSSIAN-GERMAN 
ITALIAN-BRAZILIAN-TAPANESE 


“Learn by Listening” to CORTINA RECORDS, at home, 
the NATURAL way—autckly, easily, cheaply. 


Only 15 Minutes a Day! 


bait fs ave fond At the mont 
Bective way to Tnatiages for” Please 
Fravel cultures INVESTIGATE? 


Send For FREE BOOK! 


Mlustrated 32:paxe book, “The Cortinaphoor Short-C 
FREE. Tells just what yon want to know Interest 
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ve Finggs 
Industrial Finger Guards 


Lower Your Hand Protection Cost 


Hundreds of factories save 
Ume and injuries by protecting 
workers with Industrial Finger 
GGards." Used tor handi 
Fough or sharp articles, for 
Dutfing. grinding, sanding, pol- 
ishing: and punch press: work 
and ‘hundreds of other jobs 
Protect fingers or thumbs. (cont 
orback, {rom esta, abrasions or 
blisters: Various designs made 
in several leathers and. other 
materials, with elastic web back 
{or snug, cool, comfortable Bt 
een for’ men ‘or women, Send 

ch for sampien. Catalog 
ef Saiety Apparel Free, 


INDUSTRIAL GLOVESCO. 


Sa 


Steel Grip 


F iwpustatat | 


Safety Apparel jf 


Fumoes Industrial 
Sefeguards Since 1910 


ors. Keeps 
ors warm during long @) 
posure. Worn over face or 
under chin, Heavy, durable 
yet soft and flexible, Fits oll 
heod siz 


BUSINESS UNIVERSITY AND 
EXTENSION SCHOOL 


Ball-Bearing SPEED gtd 


JUVENILE WHEELS ici"? 


JIM BROWN TOY COMPANY 


1093 HOME AVENUE AKRON 10, OM10 


17-JEWEL WRIST WATCH 


INCABLOC pivicstea 
WATER-DUST PROOF 
Worn by Army, 
Navy & Marines During Wer ‘ij 


LIFETIME WRITTEN aT Mata 
pres 


Fre Watch & Diomond Ring Catalog 
Practically Wholesale Prices to User Direct 


Auto Spark Intensifier 
Gets ROCKET Performance 


¥ More Power ¥ More Speed 
¥ Better Mileage ¥ Quicker Starting 


By boosting the 
ough the distribu 


Performance 
heck ‘oF monk 
after 10 day 


ELECTIONIC DEVELOPMENT CO., Dept. PS-2, Les Angeles 34, Cal. 


Build a career in 
AIR CONDITIONING 
HEATING 
REFRIGERATION 


U5 Flatt 


Train NOW for 
opportunities 
in these highly 
essential, ex- 
panding fields. 


REFRIGERATION OR HEATING SERVICE IN ONLY 6 MONTHS 
These service cours prepare you for domestic and 

mercial service, installation and. maintenance of 
igeration or beating equipment. A forecast of con 
Gnued high-level. building. activity promises” great 
‘opportunities for trained men. 


BECOME AN AIR CONDITIONING TECHNICIAN 
1M 12 ADDITIONAL MONTHS: 


Either of the above courses will apply as full credit 
towards your Tecbnician's Certificate." Prepate tot 
specific. jobs. in’ contracting, manufacturing, sales, 
sSoperating enginger, service manager, system lay-out 
Se cee eet, ctealear fully sssscloct. 


MILWAUKEE 


SCHOOL of ENGINEERING 


Technical Inititate © College of Electrical Engineering 


Military. practical or prior academic 

training ‘evaluated for advanced credit, 

Over 35,000 alumni. Paculty of 83 

spesalst, Terms ope APRIL, JULY 
TOBER, JANUARY, 


FREE — Write for “Occupational 
Guidance Manuals” and 1951 Catalog. 


MILWAUKEE SCHOOL OF ENGINEERING 
Dept. PS-251,. 1020 N. Broodwoy, 


Without obligation, mail Occupa- 
tonal Guidance Manual ons 
REFRIGERATION, HEATING, AIR CONDITIONING 
TD) Radio-Television (Electrical Power 


Di Welding Also 1951 Catalog for 
Electrical Engineering, B.S. degree 


Di Power Electronics 
CO Check if World War Il Veteran 
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Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 
Money-Making Career Open 
to Men and Women, 18 to 60 


Hundreds of men and women betws 
A tingle day, giving sclentiie Swe 
es ‘he Hi 


SPEED power 
1951 HANDBOOK 


METHODS ed 

NEWHOUSE “AUTOMOTIVE INDUSTRIES 
ia caratoau. Saos easy Beventy mvp. err 
Fitaser ‘Ese Low ANGELES 2; CALIF.” 


Write Stories 


FREE LESSON Articles 
Shows how you 


Be rien 


wil 


Since 1917 


P, 01 
1680 N. Sycamore, Hollywood 28, Colif., Desk U-21 


Thousands Enjoy 


New LEFT-FOO 
ret 


FITS NEW 
CLUTCHLESS 


SPECIFY YEAR AND MAKE. No CO\ 
INVENTORS MARKETING 
1209 DeYoung Bldg., 690 Market 5 
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UnivERsAc PLuMaINe scHoot 


‘800 MOLMES NSAS CITY, MO. 


ALL-YEAR 
STEADY ORK! 


MAKE 
BIG MONEY “@ 


WANTED—men with ambition and desire to get ahead and 


make money in something for themselves. 


Act now—do as 


thousands of successful men have done—start on your own in 
floor surfacing with American Machines! 


Take advantage of this op} 
‘round work—earnings 0 
door working conditions: 
{ living for yourself and your family. 
ex) 


tunity if you want steady year 
$25 and more a day—pleasant 

ind a lifetime of comfortable 
No schooling—no 


rience needed. Sanders are easy to operate. Hundreds 
prospects—new and old homes. Send coupon for * 
aking” booklet entitled 


tunities in Floor F7: 
facing”-enclose 25¢ | 

in coin or stamps 

to cover hand- 


ling. 


FLOOR MACHINES | 


USE YOUR 


Dusting 

feed Spraying 

+ Grading—Leveling 
+ Leat Sweeping 

+ Wood Cutting 


ultvatlon 
+ Discing 
+ Plowing 
+ Mowing 
+ Snow Plowing 


Paint Spraying 
+ Hauling 
+ Animal Spraying, 
+ Seeding 
+ Weeding 


os low os 


$148.00 


1% to 3H. P. 


CHOREMASTER swiss” 


The Lodge & Shipley Co. 816-2 Evens St., Cncinnoti 4, Ohie 


Write fe 
ing uses y 


CHOREMASTER literature show- 
ind; ond nome of decler. 


The American Floor Surfacing Machine Co. 
$32 So. St, Clair St., Toledo 3, Ohio 
Enclosed find 25¢ in stamps or coin for 
booklet “Opportunities in Floor Surfacing’, 
ling me how I can start my own floor sand: 


Te 


"AVIATION = oll 
TRAINING 


Anh 
ESSENTIAL 
in peace or war 


The aviation industry urgently needs properly trained 

young men for essential ci 

Embry-Riddle offers moximum training in minimum 
@. Fully accredited 8-mo. to 26-mo. courses 

in all aeronautical phases. Thorough, prac 

instruction backed by 25 yrs. experience trai 

today’s aviation leaders. Complete school campus. 


SE a ccopecvcgh 
Horomia 


1 AwE. Mechanic 
1D Commercial Pitot 
Engineering 


SCHOOL hed AVIATION 
DEPT 91 MIAMI 30, FLORIDA 


Please Print 
NAME 
ADDRESS 
Gy 

se 
TRAIN IN MIAMI 


‘Ase —_| Chek Ove f Xe 


AIR CAPITAL OF THE WORLD 
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MORE PAY 


through 


HOME STUDY TRAINING 


m 


SPARE TIME 


Do you want a better position—a larger sal- 
ary? They are within your reach—now, LaSalle 
experts will guide you step by step in gaining 
business training which leads to greater earn- 
ings. 

The time-saving, interesting LaSalle Prob- 
Jem Method helps you prepare at home, withe 
out interference with your present duties 

Simply mark on the coupon the field in 
which you desire succes, and we will mail you 
a valuable book describing the opportunities in 
that field—plus “Ten Years’ Promotion 
One"—a book which has helped many men. 
Let us tell you how we have started thousands 
‘of average men and women on the high road 
to success and more money, Check and mail 
the coupon now. 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 5, Dearborn St., Dept. 283-R, Chicago 5, Il. 
Send me, full information regarding the course T 
have marked-withytobligation—plas "Tea Years 
Higher Accountaney 
P.A, Coaching 


ized instruction. Accelerated courses. For ambitious 
Garnest students. Preparatory department Approved for vet- 
Graduates in Demand. Hold positions of responsibility the 
World over. Placement service. Future shortage of engineers 
Indicated: Prepare now, for the civil and military oppertuni- 
tes ahend, 

Extensive campus. Well equipped, modern bulldings and Jabs. 
Low ‘cost. New terms start quarterly. Eater March, June, 
September, January 


Mail Coupon Todey —————— 4 


! TRI-STATE COLLEGE | 


| 523 Sollee Avenue, Angola. Indian 


AQ rorutar science 


FISTULA 


FREE BOOK—Expl 


s Dangers of 


Associated Ailments 


ments that 
tula, Our net 


Geor Driven! Mo 
V9S1 Models Now 


Ip MAKE YOUR OWN 
We RUBBER MOLDS 
NO EXPERIENCE 
GREAT PROFITS 


WRITE TODAY FOR 
NEW FREE CATALOG 


Learn to cast thousands 
of. perfect” figurines 


make your own 


gasloment & furnished, 
siemens ae ing, and 


All secesary lp 
lncloding» reper 
Sit wheels for gr 


{oviay for Information and Hiersture. 4 


BI MANUFACTURING CO, 
1M Burlington, Wi 


FOAM RUBBER 


{FOR HOBBYISTS, CRAFTSMEN, EXPERIMENTERS } 


Scpa\Far Free Price pint, immenine dellverys No C10" 
Ada! 16% for Postage & Handling to Above Prices. Plesse 


RIOR RUBBER COMPANY, Dept. S- 
50 East 22nd St. Chicago 11 


IMAGINE THEIR JOY 


om LEARNED 
‘QUICKLY 
AT HOME 
“didn’t dream 
L could actually 
learn to play 
without a 


teacher 


when f Fay “for 


Bsvaly beliew? 
that 


J learned 
to play so. wel 
sq, shore a 


SHGS., Cali. 


What Instrument Would 


t Zou intrupent and wel show you how you 
Nevermind! You dont kone sote af thu fom another 
worry ‘about “special talent.” And forget all you've 
ever heard abou: music being hard to learn. e es 
eae ater that th 
never thought they could! Yes. 
Have! dicovered thin maxing 
home. Now they are enjoying the thrilling satisfaction of play 
the piano, itary saxophone or other 
struments, Somne of them are playing in orchestras and over 
radio, others are teaching 1 
EASY AS A-8-C | ing money in spare or full ti 


Pe aed < 
a 


lands 


lives playing for their own enjoyment 
and the entertainment of their friends. 

No tedious study and practice, no 
tiresome exercises, You learn to ‘play 
by playing—start right in with the mel- 


when they found 
they could play 
this easy-as-ABC way! 


PLAYS AT PLAYS ON 
DANCES RADIO 
“Your lessons “1 can't keep 


have been 


pea from telling you 
tory. I can that T have a 
play” all “of ved position 
the” papular ing from 
songs. have KTHS, Hot 
earned money Spice AE 


piayiag 3 : every morn- 

SENS. New k ing.” *J.8., 

Yor. Ohta. 

Tt takes only a few minutes sds 
say good! we be ost Se 


ody of a simple tune! 


the cost is trifling. Does it so. 
the coupon and get the FREE 


SEND FOR FREE PROOF 
Fascinating illustrated booklet answers all your questions: 
free Print and Picture Sample shows how method works. If 
Interested, "Just mall’ coupon. U.S. ‘School of Musle.”'82 
Brunswick Bidg., New York 10, ¥. ¥. 
“detwal Pupils” namer on request 


rig sand 
Play Insarument checked Below 


“My selling time actually shows me a profit of 


20°'25“HOUR 


with Science's New Midget Miracle, the 
PRESTO Fire Extinguisher 


says M. R. Stenley of Montana. Many 


others ‘‘cleaning up" —so can YOU! = 
HIS 1s an amazing mew kind of 
fire extinguisher. Tiny “Presto” a 
(about the size of a flashlight) does 
Job of bulky extinguishers that cost 4 
times as much, and are 8 times as 
heavy. Ends fires fast as 2 seconds. Fits 
in palm of hand. Never corrodes. Gua 
teed for 20 years! Sells for only $3.98 
Show it to owners of homes, cars, boats, 
farms, ete., and to stores for re-sale, Make 
good income. C. S. Melious made $175 in 
Just first 5 days. C. Kama, $1,000 a month. 
Write for FREE sales Kit. No obligation. 
MERLITE INDUSTRIES, Inc., Dept. 112, 
201 East 16th St., New York 3, N.Y. IN 
CANADA: Mopa Co., Ltd., $11 Dowd St., 
Montreal 1, P. Q. 


(If you want a regular Presto to use as a demon- 
irator, send §2.50, Money back if you. wish.) 


MR. STANLEY 


HDMI fea 


to Become &° Al-round HE-MAN sine 


6 


Be @ Winner at Anything YOU 
Tackle with Progressive Power 


SPORTS! JOB! SCHOOL! FRIENDS! 
Let's Go, Pal! 1 prove 
4 can make YOU an 


“ALL-AROUND” ¢ 


PICTURE 
COURSES 
ALL YOURS 
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EVERYTHING IN 


dy EATHERCRAFT 


nt - For Professionals 


For Advanced Hoblyists 
S@ ‘America’s Most Complete Stock 
of Kits, Leathers, Tools, Supp! 


It will pay youto get acquainted now wit 
LARSON Leathereraft. Easy-to-Assemble 
kits for beginners require no tools or 
experience to make belts, billfolds, purses, 
gloves, woolskin animals, ete. Complete 
stock of moderate-priced tooling leathers, 
top-quality ealfakins, tools, supplies for 
advanced hobbyists and leatherworkers. 
Send l0e TODAY for new 24-page catalog. 
J. C. LARSON CO., 820 So. Tripp Ave. 
Dept. 517 


Defense Plans Mean Bigger Pay 
for Good Machine Shop Men! 


ET bigger pay 
4m this ESSENTIAL fleld Let 
shop ° work, quickiy-witt big 


ther” machine. tools: 
Boring, grinding, gear cutting, 
ies and xt 
Maier Machinist. Tavalua 

ihe elp for ansone~from app 
Axtures.” flustrations show with shortcuts. | 
very operation ‘clearly, “the put you in bie-pay 
facts areup to date. Brings fate as an ESSENTIAL worker 
you the extra “knowshows ‘money. Mall ‘cou 
Hint, means difference ‘between DAY FREE TRIAL Note 
“Just "another ‘machinist price. easy. terms 


McGraw-Hill Book Co., Dept. PS-2 
327 West 4131 St., New York 18, N.Y. 


eed 


SAMPLES TO INTRODUCE ®"P': 


weve 
MILE, atin 


ean made, Sturdily constructed, 


cy sae . avec Since 2004's 8 


rr 


oy CAMPBELL- HAUSFELD 
Ve Spray Painting Outfits 


“United PRODUCTS ‘CO. 
Dept. KG-401 Chicago 20 


SAV time, materials RUPTURE! 
and money . 
JAINT buildings, tractor: ss, amazing Air-Coshiog 
trucks. Refinish’ furniture | Goats ak Wark oe pias 
and fenders. Inflate tires; lubri- Light, neat,coolsaanitary. \ 
cabs mintaa Gand scoplpsiientdi Dirable. cheap. Day and night protection helps 


a Nature support weakened muscles ently but aut 
Destroy weeds. Rid live stock and No rk. Semt on Trialt Write NOW for free Booklet aad 
pens of pests and parasites. 


| Proot of Results. All correspondence confidential. 
| 

First job pays for the outfit. Then it | 
| 


Brooks Company, 162 State St, Marshall, Mich. 
is yours for a lifetime of trouble-free a 
service. 4 models at 4 money-saving MEN! WOMEN! f 
prices. If your dealer docs not have 
J) Shem write for titers” TAKE ORDERS FOR NATIONALLY 
ture and prices, giv- ( ADVERTISED WATERLESS COOKWARE 
ing his name. Big Money Full or Spare Time 


Starting 8 Carlton Cookware Club gay — 
Pressure queen 


» 


The only 4 cylin- 
der portable, Out- 
performs them all 
for spray painting 
without pulsation. 


ware under Seneational Pian that : 


rakes it easy for every hourewife 
fo'bay. Club privileges permit 


eran ae 
ieeieer eeepc abs, | FREE! 20-Use 
3.00 worth of gift bonuses. No | Set of Stainless 
Seerything-supply everything | Steel Cookware 


THE CAMPBELL-HAUSFELD CO. EREE. Earnings start st once: | Given As a Bonus 
151 RAILROAD AVE. HARRISON, OHIO CARLTON OF CARROLLTON, Dept.27-B, Carrollton, Ohio 
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GET FASCINATING NEW 


FREE PROFIT PLAN 


Tired of monotonous, low-pay jobs 
working. for the other fellow? Cash "in’ on rich 
Droflis. tn this huge NEW field. Have your own 


NELS IRWIN, 
says — "Bene 
fit ty my ex 
perience.” Mf) 
plan has helped 
Uhousands 


[AUIO DASHBOARD. 


everything you need to start at once! 
ENORMOUS DEMAND FOR NEW MIRACLE FINISH 


“an hoor full or spare time. A few cents words of materials brings you dollars! 


USE COUPON FOR FREE SAMPLE’ 


COAST INDUSTRIES Dept.11 
1604 5, Los Angeles 51. Les Angeles 15, Calif. 
Gentlemen: Pecse rsh me oll the deci FREE. ff 


FREE 
"ee Re 
& 


READ WHAT OTHER® 


SAY ABOUT OUR PLAT 
12 


a complete shop in one precision machine! 


The IDEAL 
LAWNMOWER 


© sharpens hand 
and power mow- 
*completely 
new—Dased on 48 
years of lawn- 
tower sharpener 
‘experience 


in Recondiioner 
=all operated by 
‘same motor 
‘You can do precision lawnmower sharpening faster and 
easier than ever before on the Model 300 Ideal Sharp- 
ener. No disassembling needed, place the entire mower 
in the machine. You can make more money and do better 
work with an Ideal. Ger all the facts, compare, no other 
sharpener offers as much as the Model 300 Ideal. 


Write Today For Free Catalog 


THE FATE-ROOT-HEATH COMPANY 
DEPT. H-4, PLYMOUTH, OHIO 


AL 


START AS HIGH 
AS $3,450.00 YEAR 


Many early Examina- /' 

tions Expected. Pre- // Franklin Institute 

pare NOW! Veter- Dept. N-81 

tie Gst Spec / osiny MY, 
Preference! 40- eer ihe 
PareGiviteree of <fepuetey Jean joe REE 
ice Book « ,ment bie pay jobs Send FREE 


ab-page book describing salaries, 

FREE © vacations, hours, work. ete. ‘Tell 
<2 me how to qualify for otie of these 

Mail P sobs. 

Coupon / 

Today Name .. 

suRE / street 

x fF City. et? 
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FREE INFORMATION 


CAREER OPPORTUNITIES 
Now in AVIATION 


SEND TODAY FOR THIS IMPORTANT FREE LITERATURE 


Regardless of your present draft status you 
should investigate immediately the advan- 
tagesof Northrop traning. Northrop Aero- 
natutica Institute is accredited by the U.S. 
Air Force and the Navy. Graduates in 
‘Aeronautical Engineering meet the edu- 
cational requirements for Air Force 
Cadets and Officer Candidate Sehool as 
well asthe Naval Aviation Cadets, 
‘A 34-page illustrated catalog describes 
‘Aeronautical Engineering and Aircraft & 
Engine Mechanics courses. Tells you how 


ment in use — jet engines large and small 
(Tres alreraft, and experimental and labora- 


eB 9 einen Ti deed vptotbe. 
‘nits lormation i vail eu 

7_\ Immediately without obligation. 
EHO TODAY FOR THIS VALUABLE FORMATION 


Northrop 


Dis Nr Aer, 


sovnans Agronaulical Institute 
1525 E. Bros Hawthorne, Los Angeles Count ifort 


The NEW Model 50 UTILITY TESTER 


FOR REPAIRING 
ALL ELECTRICAL 
APPLIANCES-MOTORS 


an all-around electrical trouble shooter 


Measures A.C. and D.C. Voltages, 
Ac. and D.C: Current. Resist- 
Shees, ete, 


ty ymay be pioeged._airecti 
he front, panel receptacte 


sIncorporates, a 
fending Fesistance range ‘which 
‘Sail acturately ‘measure all fesist= 


Will test thermostats, ‘radio 

Suibs. fuses, 
condensers, 
1h’ 


13 


SHIPPED ON APPROVAL 
‘No Money With Order — No €.0.D. 


Try it 10 days before you buy. If completely sofisfied send check 
(or M.O. for $13.90, if not, return to w1—no explanation necessary. 


SUPERIOR ELECTRONIC CO., INC. 
Dept. A-9 © 227 FULTON STREET © NEW YORK 7, N. Y. 


coils, eireult 
case 3A" x breakers, light 
ll Ingeysteins, ete. 


4d POPULAR SCIENCE 


Watch Repairing Pays 
TT eae Learn at home 


Free Literature Tells How 
Watchmakers in big demand. You train 
step-by-step under experts, You learn to 
take a watch apart—repair and put in 
Perfect working order. 10 easy lessons, 
We furnish all tools, and a 15 jeweled 
watch. Practicemovement with firstlesson. 

Turn spare time into cash— 

perhaps a business of your 

own. A licensed school, Stu- 

dents 18 to 65 have profited 

= by our training. Low cost. 
Write Today for All he Foct—No Obligation 


High Power 
BINOCULARS 


‘Money Bock Guarantee 
Easy Pay Plan 

leather Coxe. Incl. 

Free] Cotolog & Book 

"How to Select Binoculars” 
Dealer Inquiries Invi 

Bushnell Bldg., Dept. P22 
Pasodena 1. Calif. 


33 MODELS 
s] 95 
up 

BUSHNELL Binoculars 


BIG.MONEY FOR YOU 


Selling Mechanical Trades 


AIM YOUR APTITUDES —rney'n pay 
dividends in earning power, job sati 
member, it's never too late to be right about 
yourself—never too early, either. Our new apti- 
tude analysis, based on methods applied to over 
T million veterans, helps you plan your career. 
Write for our free questionnaire. 


U.S. VOCATIONAL GUIDANCE BUREAU "4; nreGinS: BStin28?* 


bigger 
tion, Re- 


ELIMINATE HAND SIGNALLING 
S & L DIRECTIONAL SWITCH 


Send check Hee teres tase. tt on 


S & L AUTO SALES 
‘414, Dept. C Chi 


A FASCINATING...MONEY-MAKING 
arf career can be yours 


America’s 12 Most Famous Artists Show You How! 


OO Normon Rockwell Now, for the first time, you can study art 
Al Parker under the personal supervision of America’s 
Jon Whitcomb u 
Ben Stcht 12 most famous artists. And you learn at 
Stevan Dohanes home, in your spare time! Write today for 
Robert Fawcett’ our handsome illustrated booklet that tells 


Peter Helck it. It’ i 
‘Austin Briggs YO" all about it. It’s FREE—Write today! 


Heer re = FAMOUS ARTISTS COURSE may 


John Atherton 


Fred Ludekens 11-N, Westport, Conn, 
‘Attert Dorne FREE jease send book about 


your home study art course. 


EARN BIG MONEY..WORK PART°® FULL TIME 


'N ELECTRIC APPLIANCE 
REPAIRING : 


gtecr Learn this fascinating big money paying profession at 
Rermioena 
mereen home in your spare time. Learn by doing, by working 

wasnine i i i 

Wasi. with your hands building, testing, repairing elec 
opplionces of all kinds. Electrical appliance rep 

vacuum ici 

vacuum ore needed everywhere—wherever electricity 
You need no special pi 

eueccrmic Age is no handicop. CHRISTY hos trained ; 

baerieed men in all parts of the world. Men who today com- 

motors mond big wages or own profitable businesses of thei 


sewing own, 
MACHINES ELECTRONIC KIT PAY LATER FROM EARNINGS WHILE LEARNING 


TROUBLE DETECTOR = CHRISTY shows you how to make money while still 
learning, what to charge, how to set up your own shop, 
Lubinddercbasiaiges on how to build power tools from spare parts, etc. It will 
MANGLES pay you to write today. 


TOASTERS 


HEATING PADS 


FREEZERS Send TREE book on Electrical, Appilance, Mopar 


ELECTRIC FANS. 


ELECTRIC IRONS. 


Feeruary 1951 45 


TRADES THAT PAY 0 


In Defense & In Industry 


FF 


WATCHMAKING agra 
Stone Setting & Chronegrophs “TNS 


“3 High-PayingTradesin 1 Career” 


Serve in Em 


cy—Profit in Industry 


Increasing needs in industry—defense—the trader— 


for thoroughly troined men. 


MAIL THIS COUPON TODAY 


catalog and full information—also 
about correspondence courses. 


KANSAS CITY SCHOOL OF WATCHMAKING 


ai 
w c 
e 

BS within 35 
a v t 
& 

& and SCIENTIFIC 
Vy Fast-Growing Big-Pay Industries! 


jentals are gained through 
tudy,, followed by actual 


practice, Competent instructors kulde you 


By step—you learn the HOW and WHY of 

operation, service and maintenance, Get a 
‘mall the coupon and 

ona free copy. of 


Lay the foundation now for something 
ofeker and hetter—get’ into the fabulous 


thee 


Diesel 


Power in Diessl® Stall coupon today 


UTILITIES ENGINEERING INSTITUTE 


Chicago 14, llinois 


$B Seto fe Chiags fas 


Please send me, without, obligation, your 
“Karning Power in’ Diesel.” 


NAME (print) 


AGE, 


4G PoPutar sciENcE 


book 


re under 17 


MODERN »mow’r SHARPENER 


mice 
| FOR oxi shors "°° Fay nail 


MODERN MFG. CO. pSabenat 


IMPROVE YOUR T-V RECEPTION 


$495 Avoid Flicker and Fuzz . . . 
ea. Get Sharp, Clear Pictures 
Fletcher T-V Antenna Rotater 


‘order foday. Stocks are lim 


Satisfaction guaranteed or mone 
‘cheerfully refund ” 


ELECTRONICS SUPPLY CO. 
150 West Green Street, Posodena 1, California 


Waiis 00 Ess ears ALE INLAYS 
50 OE SUSE ‘SS in ONE COMPLETE fone 
hen as (a RPM ON 
lad be apse Re Cnlimsion, or 
Ses Tee ATS eas 
rf mae pier Fo 
SILVER SOLDER TORCH & KIT 5 | 
Joins All Metals Permanently 
cua te wtloioe Toe most unress 


Sleeping, ete. You fat cannot 
ont eae 
ni convenience! 


Write me today for FREE 
descriptive circular. Sent in a plain, sealed envelope. 


FRED B. MILLER Manufacturer 


Dept. P.S., Hagerstown, Maryland. 


MAKES YOUR 
PLAYING 


‘on! 

“ph mail wctieesrcet 
hemadremcisnt Potton / 
rai arrose 


co ‘on Conn trumpets, cornets an 


P@CONN Fen FREE 


+ IN — AIR CONDITIONING — REFRIGERATION 
AND/OR ELECTRICITY, MAJOR APPLIANCES, 
SERVICE, MAINTENANCE & INSTALLATION 


First and only seamless bell, of superior, 
new metal, made by electro-mechanical 


TELEVISION- 
RADIO-PHONO 


Console In Your Home 


| | MAMMOTH 19')-1neh PICTURE 
nie DETECTIVE |) Proporta Muse ial 


Help Stop Crime! Train at home. Earn bie 
Money. Amasing training course from the NA’ 
TION'S CAPITOL eenter of law enforcement) 
T, H ‘AL I 


| Be your own judge! See and 
hear Midwest Television in your 
own home. Then decide wheth- 
er to keep it or have your money 
refunded. Low Factory Prices. 


BOOK. an 
ECTIVE TRAINING S0100t, 
fshington 18, 0. C. 


GET SINESS 

MYSECRETS (oe0rss! 
MAKE BIG MONEY a THE BOSS 
HOW TO SAVE MONEY! STUDY AT HOME 


Do yos SOEALIEE MIDWEST RADIO & TELEVISION CORI 
y Then se oes Dept. 24H, 909 Broadway, Cincinnati 2, Ohi 
Tse ais oad Maa | RN 
jp jobs in the no-compe jement 
Btn fier afew short moni! Previous | (QIMMERE NAME 


FREE 


PRO Avoress 


portant 
Teaming. Knowle ue of 


men about to enter the Arme 
write for FREE booklet and information today! MIDWEST 

GODFREY H. KURTZ, President, Industrial Engineering ___zone__srare 
College, 3309 W. Washington Bivd., Chicago 24, Ill. == 
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MACHINE ‘SHOP MEN 


‘men are In big demand. Don’ 
bi ass and to 


00" profusely iltattated fe covering machine. a 
ls tions Step by mien, And 203 etal Job ek 
DICTIONARY OF Sreill Seen ene ea oe 
MACHINE soupon_ NON mine these 
SHOP TERMS Hg 


© PAINT, ENAMEL 
Suitable © LACQUER 
for © GLUE, PASTE 


Ideal for 
Workshop use Hou: 
Factory Lend Hobbyists 
$4.1 
3. 
2 


25 Atvorted Brushes 
‘MINIMUM ORDER $2.00 


Pe 
‘Write Department ps.21 


RTAN SCHOOL OF AERONAUTICS 
MUNICIPAL AIRPORT @ TULSA, OKLAHOMA 


6 HORSEPOWER 
ROTARY TILLER 


‘The Mulsifier Rotary Soll 
‘Tiller! Unsurpassed for till- 
Ing and cultivating. 


le tines, Gives you more horse- 
power per dollar than any other garden tractor. 
Attachments available. Money-back guarantee, 
Send posteard for circular. 


MULSIFIER IMPLEMENT CO. 


7760 HAMILTON, DETROIT 2, MICH. 
*Trade Mork Reg. U. S. Pat, Off. 


Mal. Aifre e_ 


ROTARY SOIL TILLER 


How to win an Executive’s 


a 


and 


PAY 


aie feats 


ns TE atepe to Rxocobi 


© OIL & CHEMICALS 


row nas FREE! 


(BEERY SCHOOL OF HORSEMANSHIP 
Pleasant Mill, Ohio 


at 
# White" pink’ oF Biack luminous 


Chromium case 


ONLY $8.95 Post 


$200 GROSS IN MY 
FIRST WEEK! 


Some Make More, Some 
Start This Busi- 


@less... 


Would YOU like to own a per- 
manent, year-round business 
in which it ts possible to take in as much as $200 
ross the first Week, as did L. A. Eagles?” . 

Traynor says, “I made $62 gross in one de 
R. BR. Newlin reports, aged $173 61 


"T have 3 
‘Others ‘report gross from $100 per 
‘Week’ to $12,000 per year. 

‘Surely YOU will want to investi 
opportunity like that. vou need 
oF experienc 
Honest and courteous, we will help you to 
succeed in “YOUR OWN "money-makin 

‘where net profits are high. 


No Shop Necessary 


Qur Electric Rug Washer cleans rugs and carpets 
like new right on the customer's floor. “This quick, 
thorough and highly edicient method removes. dirt 
Gnd 'urlme, thus restoring ‘the natural, fresh 
beauty of floor coverings. Anyone can run it, Rugs 
and carpets are nat harined. 

ere are hundreds of possible customers in 
YOUR vicinity. Most ‘of them have several turs 
needing regular cleaning. To get's quick start. 


SHAFT MACHINE 


FLEXIBLE YOU can afford 


Use Ite grind ‘pollah, drill, saw, sond, carve, mill, 
clean, grave, ote. on all metals, wood, 


plestics, aless oud Reatoson 
hole of 2/32" or 1/8" 


‘capacity collet. aod 


1038-£ 
BAAALA 


ICs 


Tansdow offers a 
TE 0m RPM 
PACKED SVAELLAS 


FREE BOOK! MAIL COUPON 


VON SCHRADER MFG. CO. 
217 PL, Racine, Wis 

‘Send at once (no obligation) your FREE booklet con- 
taining information about your Hlectrie Rug Washer and 
Row T'can own my own permanent, profitable business. 


shampoo a few rugs or carpets. ‘These customers 
fell their “triends and soon you should have an 
independent, ‘prosperous business, and you should 
Be able to keep it growing. Send the coupon RIGHT 
NOW for booklet that explains everything. 


Every Machine Guaranteed 
‘and Easy to Own 


You take no risk. These wonderful, fully 
iced machines have (Geen ‘used apd ‘endorsed by 
iargest hotels, raliroads—also used by U. & GOv-, 
ernment. Many individuals 

have  bullt up. successful 
businesses" that. made. ble 
Profits. Mail’ the coupon, 
TODAY and we will send 
complete information, 
including how to, 


investment. 
ity"your "si. opporti: 
hilly, \Send the coupon 
AY ONC! 


E 


% KNOW your car engine 
4 MOTOR TUNE-UP 
MANUAL — ge 


Gives you ALL the informa- 
tion you need in order to 
understand THOROUGHLY 
the modern automobile en- 
gine and how to keep it in 
top running order. 


ALL principles os well ox 
detailed peoctical Instruction 


Roe ail electrical and at saane me 


Riietien igation syuemn, doctor, 
spark pligs, fuel and accelécator pumps, 
urea choke system, valves, power 
cooling: symem, 


ONLY $5.50 
dy Viste of 
jouble symptoms 


ies of each 
in all tune-op jobs, 


190 diog,, it, 


Motor TuneUp Manual on approval 
send me rune ual on approval 


FEBRUARY 1951 49 


AIR CONDITIONING 
REFRIGERATION 


‘Ae Condining ond Rekigraion sone of 


nose vend me wit abigaton tes whrmaton 
regerding Home Sty Coune ond the big oper 
ties be A Condianing and Raligeraton 


BE A LANDSCAPE 
CONTRACTOR 


9f a Landscape Architect, Make 
850" a day. ‘Compare. the 


It Post Cards 


Learn how thousands of business 

men, in every line, are boosting 

Sales in spite of conditions—with 
‘If messages—printed and illustrated in afew 
minutes on gov'nt post cards — with amazing 
new patented CARDMASTER. Your “today’s” 
ideas, read by your prospects next morning. 

toy, but a sturdy advert 
Built to [est for years: Low pel 
Guaranteed for five years. 
W 


CARDMASTER COMPANY 
ace SUNNYS:DE, Dept. 162, CHICAGO 40, ILL. 
POPULAR SCIENCE 


TRY HOME STUDY 


WATCHMAKING 
FREE Sample Lesson 


Famous Sweazey System shows how to master 

watchmaking... . expertly. quickly, successfully 

is right In your own hofne. No previous expe. 

Henice needed to learn one of the highest paid 

trades. Try it without obligation. 

G. |. APPROVED RESIDENT COURSES 
in Watchmaking, Engraving, Jewelry Repair, Diamond 


and Stone Setting at our moders, fully-accredited resident 
School. Founded 1908. Write for FREE CIRCULAR. 


CHICAGO SCHOOL OF WATCHMAKING 
1608 N. Milwaukee Avenue, Dept. 421, Chicago 47, Il. 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTOH forms a comfort cushion; holds dental plates so much 
Armer and snusger that one can eat and talk with greater oom- 
fort and security: in many cases almost as well as with natural 
teeth, Kiuteh lessens the constant fear of « dropping, rocking. 

‘druggists... . If your drugeiat hasn't 


=e 7 JEWELS 


3 YEAR SERVICE GUARANTEE 


tapers. tates Eo 95 cr 


ELCO PRODUCTS, Dept. PS-2 bk: 


34 ELECTRIC DRILL $995 


ADAPTER takes all drill sizes to Y4"" 
Fits any small Ye" Electric Drill— 
in just a second! Well-made mul. 
and o Mighty Handy Toll Order Now 
DANIELS PRODUCTS CO. 2-822 W. 22nd St., Kearney, Nebr. 


MAIL ORDERS—Postage Prepaid—Money Back Guarantee 
U. S. Air Force Surplus—All Brass 


BRAND NEW! 1%; QUART 


Just lke the HAND PUMP FIRE EXTIN- 
‘you see in 
Public Bldgs, Ware- Cost $18.50 
houses, ete. Made by best 


lew 
known Fire Extinguisher 

Manufacturers, Every 

CAR, TRUCK, GARAGE, a 


HOME should have one. 
Just fill with carbon tet 
ra-chloride, Complete 
‘with wall bracket. 


S. Main, Los Angeles, Cal. 
39% Sales tax 


Universal Enterprises, 944 
We Pay Tazes, Ineurence, Pestege. Call). revident 


THIS GREAT COMBINATION KEEPS PERFORMANCE UP 
RING, PISTON AND VALVE WEAR DOWN 


MARVEL INVERSE OILER—Feeds Marvel Mystery 
Oil to critical upper cylinder area in proportion to 
acceleration. Visible supply in 1 qt. glass con- 
tainer functions on the exclusive Marvel principle. 


MARVEL MYSTERY OIL— 
Protects rings, valves and 


Avel 
NEQU pistons and produces 

roe NEW cAR highly-polished, wear- A 
FOREAKAN! resistont finish on cylinder Rranronnom 


wall and parts. Can be 
used in Marvel oiler, crank 
case or gas tank. 


= Have your car Marvelized at your dealer 


[Os Dept. 02 


EMEROL MANUFACTURING CO., INC. 
242 West 69th Street, New York 23, N. Y. 
BE A PHOTO-E 


the way to a high’ pay Job with 
kalned in your own sh 


MAGIC-SCREEN INCOME PLAN OFFERS 
MONEY, AT HOME, SPARE OR FULL TI 


“AIRCRAFT COMPONENTS, INC. 


FEBRUARY 1951 5] 


Your Own 
DREAMHOUSE at 1/3 Cost 


Or Start A Business of Your Own 


GENERAL HOMEMAKER 
Concrete Vibrator 


BLOCK MACHINE 


‘ond Mixer 


CONCRETE 
BLOCK 
HOME 

Only't Prepaid 


‘terms. Send t0- 
Bookiet—Full de 


Deracloen _Bldg., Deerfield, til. 


ENGINEERING 2 MONTHS 


27 MONTHS 
Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
ICAL end RADIO. ENGINEERING’ {includi 
Hundreds of youn; 
in this recounto 
lon. New terms starr quarterly. ‘Many students earn a 
major part of thelr college expenses in this larwe industrial 

‘Low tuition. Competent instruction, Thorough, intense, 
practical program. Modern’ laboratory. facilities inelading 
Row physics Iab. sind modernized wind tunnel: individual 
Wied fnetruction emphasined 

ring preparatory courses, 


‘Approved for Ve Eni 

and 21 foreign countries. Enter 
March, ‘June, September, December. Send coupon for free 
Catalog Rad full Information Enroll now. 


—-SEND COUPON TODAY. ——. 
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BORN water 
IN YOUR CAR! 


FOR ALL CARS, TRUCKS & TRACTORS. 

‘The gasoline mileage of new high 

compression automobile engines 

can be increased up to 30% with 

alcohol-water-gasoline fuels. (Say U.S. Agricultural 
Department scientists.) 


iniusteeiRITE FOR FREE LITERATURE 
justraced — lnceresting — Descriptive 
YOU'LL BE GLAD YOU DID 


NATIONAL AUTOMOTIVE 
RESEARCH CORPORATION, Dept. 06-2 
Venice, California 


tie a ob Be. te = ve 


ts. 


EASY T0 LEARN cone 


MAKE MONEY with 5 
Bostonian SHIRTS 


TRE orders foro 
Tipaiiyareaan 


LOW PRICES, "No experience needed. 
Fi EE Per eae 


TUBELESS Zexsonal RADIO 


POCKET SIZE! GUARANTEED to play on local stetions 


sail C0. 


1 MADE 


Le 


514 per DAY 


While still learning! 
1.—WEST VIRGINIA 


1 MADE 


800 in 3 MONTHS! 


While taking your course! 
F.V.—NEW YORK 


OPEN YOUR 
OWN SHOP 
Sets a Jou 
Pc LDR RPR sot my New 
Pee WEEE oa you my New 
—— Open Your Own 
Business” at no extra cost PTS train. 
ing is more than a home study course 
in electric appliance repair and service. 
He gives you the “know how" ‘on the 
‘operation of your shop from a business 
Hlandpolnt: What to charge, how to get 
customers. Everything possible is-done 
to start you on the road to success. 
WE TEACH YOU: 
Electricmotors,house s E N D 
wiring, refrigerator \ 
Gute igen, cut 
matic washers, gar- 
bage disposals, flu- 
orescent lights, irons, 
cleaners, etc., at 
home. 
FULL OR SPARE TIME 


ioe OSS etter nUbINNSS © 


SPARE OR FULL TIME 
You can actually increase your income 
While still learning—spare or full time, 
{G's good-paying business—a Job i 
fant a good-paying business—a job in 
a fast-growing industry? Send now for TOOLS 
your BIG FREE BOOK—“My Plan for 
your Success.” Get started NOW 
EASY TO LEARN 
Men of all ages, yes, even the man of 
69 can get into this expanding field. A 
REAL OPPORTUNITY for the practi 
cal man who wants the BETTER THING 
IN LIFE, The easy PTS Home Study Plan 
Prepares you for greater earnings NOW! 


HT. oe ae 
MAIL THIS COUPON TODAY 


PACIFIC TRAINING SCHOOL #. 1. anmstrona 
7219 So. Broadway, Dept. $-512 Los Angeles 3, Colif.) 
Please send me, without obligation, your free booklet and details. 


INTERNATIONAL MILL AND TIMBER CO. 
DEPT. P.S, 251 


ORDER NOW 


Build pour owe bows sod 
Ralliart 

Eiteeet aed ter en Selig 
he Op 
Rercbic eit stcapie’ ay to 
foltow plans furshbed. “Shey 
Goes Colgate itt sit Hawber 
pent benlwnes 
pai doo sa moe 
Keay co onsc “Frelphe pelts 
Gears baiting plant cond toe 


SAVE UP TO , 


‘Slim ® oid separateh 
ia a iY 
1 LL} ericeo rom $21 


Five Easy Payms 
Send 25¢ for NEW COLOR CATALOG. 
BAY CITY, MICHIGAN, 


Recipro Register} ONOGRAP 


SS WORLD FAMOUS SPLIT-SECOND TIMER f 


321 West aura street 


Gere 
nloo 
Exdusive op 0 


jon Quacity FeaTudest 


Direct; 


T SALES, Dept. 71 a 
(pnane Ua e-Sp0e & 5) Mew York 4, 


me 
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FIXES 


Toys, Dishes, 
Books, Furniture 


_ Itis transparent, waterproof, 


flexible and durable. 


Y 
SN 

Try VACUTEX 
Blackhead-Remover 


azingly effective 


7 
‘attractive 
instantly! 


Piles May Lead to 
Chronic Ailments 


FREE BOOK—Explains the 
Causes and Effects 
coe 


No obligation. Write to Thornton & Minor Clinic, 
Suite 249, 911 E. Linwood, Kansas City 3, Mo. 


WHERE DID IT COME FROM? HOW DID IT GET HERE? 


_ WHAT IS IT IM 


THE THING 


from Another World! 


HOWARD HAWKS’ Amazin, MOVIE! 


ES 


$600 BUILDS 4 ROOMS & BATH! CASH IN YOUR SPARE TIME} 
WHY PAY RENT? 35° day, 'ei"?eur seare” sine BIG MONEY IN uaa 


0, dave of 
ull 


2) Sire 


BELSAW Precis co. 
| aa03 Field Gide. Kansas City 2, Mon 


AT NATIONAL 
Pay After Graduation 


The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. You LEARN ‘BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 
For beginners or men with experience. Get a profit. 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 
Buying, cutting, percentage, pricing, advertising, sell- 
ing, etc. A complete retail meat education. Natior 
ol established over 25 years. Get National train- 
ing NOW. Pay your tuition in easy weekly payments 


a Training at 


4 MONTH y+ 


«+++ says Leonidas Burgoyne 
inois, “Expert individual 
instruction in the fully equipped shops 
of Greer Shop Training gave me the right 
start to get my good paying job.” 


GREER SHOP TRAINING 
established 1902, is one of America’s 
largest trade schools. Over $8,000 suc- 


F Gaavto mecnanics CE) WELDING—ARC, GAS 
D ovese. machinist 
HT  Goetrniceration PIANO TUNING. 
‘Roove courses approved for Vets and Civilians. 


CUREFRIGERATION CJ] DIESEL.» PLASTICS 


Nome A 


Model Railroading is more fun 


than you imagine, and less 
expensive than you think! 


‘© 250,000 people can't be wrong. They 
are having real fun with the world’s 
fastest growing hobby. Get this pleture- 
Packed book that tells how simple it is 
fo start... and how surprisingly little 
money is ceded, 


Fully filustrated, this book tells how 
constructive this hobby is. Enjoyed by 
anyone from 7 to 70. Send 10c today 
for your copy of “Model Railroading for You,” written by a 
well-known authority. 


MODEL RAILROADER MAGAZINE 


Dept. 1650—Milwauk 
SS. Momuats SMALL! POWERFUL! 
“| ie ai : 


diy built. Easy to 
teh trans: 
Oto. reduction 
wbar pall than 


pi civeo 


i 
1 
' 
Tatso THe FowtowinG HOME sTuDY couRSES 1 
i] 
i] 


Wee 


GREER SHOP TRAINING 


EARN MONEY IN UPHOLSTERING 


PROFESSIONAL 


Learn at home from ox: 


BUSINESS OF ferts “Simplified, fully HOME TRAINING— 
YOUR OWN OR fifustrated trainine pro Toots, SUPPLIES, 
‘A 6000 Jo8 ram. Full plans tor es 4 $ 


tablishing “your busi- EQUIPMENT INCLUDED 
ness—profits big. Fine earning opportunities also in good jobs. 
Upholster your own furniture at fraction of cost. Valuable 


Booklet free. Write nov 
GENERAL TRADES SCHOOLS, 3810 , Dept. PS-2, Chicage 13, II 


Manufacturing Opportunities 
in Concrete Products Industry 


The great building industry is your profitable marke 

masonry products. Low investment... high 

wide-open opportunity to establish a iifetime ‘busines 

The biggest building years in the nation’s history are just 

beginning. New construction, involving billions of dollars, 
¢ block, drain tile, 


th 
ion. Remember, MASONRY products mer 
with today's demands, 

Use our modern machines and equipment 
fo insure the finest quality products at 
pared-to-the-bone manufacturing costs. Sold 
direct, Backed by 40 years of mai 

ing. Write for catalog. Gives prices and 
full information. 

CONCRETE EQUIPMENT CO. 
510 Ottawa Ave., Holland, Mich. 


VAN 
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BIG PROFITS showing amazing Luminous 
‘Specialties—house numbers, pictures, plastic nov- 
‘tien religions and nursery objects, ash trays, key 
folders ets-Largemancfactarer, Enormous demand. 
ESiton eight: WRITE AT ONCE for FREE samples 
Mafieen! 303 41 java. Dept. U-6, | New York 10, N.Y. 


For Port 
‘The NEW adjustable KES. 


SINGER KENNEDY CORP, PS 3 


St Chica 


5, Ml. 


FREE—Amazing 


RHEUMATISM, “ARTHRITIS 


Book on 


Ifyou saffarthe’ aches, polos. ond Sicomferts of Biesictiin 
as ‘manifested in ARTHRITIS, NEURITIS, SCIATICA. of 
LUMBAGO, send today for the FREE Book, It reveals. im: 
portant facts about why drugs and medicine give only tem: 
Bray relief without removing causes. Explain fully & proven, 
Specialized system of treatment that may save you years of 
Eocene. No’ obligation. Weite for this FREE. Book today! 

LL CLINIC, Dept. 36, Exc Springs, Mo. 


‘Saves Costly Redecorating! 


(AMAZING INVENTION, Baslaben of 


AMPLES TO INTR DDUCE = pons ‘aise 


NOW! MORE BRILLIANT. 


Ar ass THE COST OF 
THAN /Q DIAMONDS 


LOOK PROSPEROUS—IMPRESS Yi 


ets. Td 


BT perfectly cut and polished f: 


than diamoni 
for ENGAGE! 


SOLITAIRE, 
STONES. New man-made gem of incomparable brilliance 
and ‘fire; only gem on earth 

DIAMOND, 


Federal Tax. Ask about our LAY-A-WAY plan. 


10 DAY RETURN PRIVILEG! 


Poe OS 


OIL BURNER 


1) SWEEPING THE COUNTRY! 


‘Cheaper than © 


‘more shoveling coal or sabes.” SENT 
ON TIAL. "Prove It pars for itself qulehiy 

, 7, byamnat Ht nates, fi bots for testing Weil 
let you try one In your own. ‘ome. for one month. Write ‘fo 
‘ots, NORTHWEST MFG. CO., Dep. 204, Mitchell, 5. Dek 


DR FRIENDS—wear 
big beautiful TITANIA BRILLIANTS—more sparkling 


all prices include 


Detection 
URE perec 
ae finer at ANY PRICE. 
INFORMATION FREE. 


DiaeclT CO. Dept. 2-0 


7, CUTS SHAVING TIME IN HALF 


igh School 
@ sie fae 


Many Finish in 2 Years 


+ No classes. 


Standard H. 8. 
year in thi 
scriptive booklet 


ear-oli 


AMERICAN SCHOOL, Dept. H-24 
Drexel at 58th $t., Chicage 37, 


‘Without obligation, please send FREE descriptive 


booklet. 


f9 time wasted going to and from school. 
Progress as fast as your time and abilities permit. 
texte supplied. Thousands enroll each 

‘School. Send for FREE de- 


CATALOG 


new 1951 ALLIED 


RADIO and TV CATALOG 


SEND FOR THIS 
212-PAGE 
Value-Packed 
CATALOG 


aitied Radic . 
COMPLETE 
UP-TO-DATE 


SAVE ON EVERYTHING 
IN RADIO & TELEVISION 


Get Radio’s Leading EVERYTHING FOR: 


Buying Guid Evoine 

ie Engineers 
eye Se) Reperimaniers 
Save money on every pur- | Builders 


chase you make from the 
world’s largest radio supply 
house! Send for autiep’s 212- 
page 1951 Catalog, the value- 
packed guide to everything in 
Radio and Television. Biggest 
selections of home radios, TV 
equipment, radio-phonos, 
Amateur equipment, P.A. sys- 
tems, Hi-Fidelity Sound, 
recorders, test instruments, 
builders’ kits—plus thousands 
of parts, tubes, tools, books 
and diagrams. Get more for 
your money—send today for 
your FREE 1951 attiep Radio 
and TV Catalog! 


FREE 


ALLIED RADIO 


ALLIED RADIO CORI 
833 W. Jackson Blvd., Chi 


Rush FREE 212-Page Catalog No.126. 


Dept. 7-B-1 
7, i. 


Nome. 


$s 


City___Zone__State__ 
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HERE’S THE 
RIGHT SLAN 


If the high cost of living is eat- 


‘ought to a 
U Trainee 


will help you za al 
rate, or even a commis- 
sion. 

Over 12,000 men 
have learned trades 

through ©. TI. 


Trades Inst. 
1400 Greenleaf 
Chicago 26, Dept. E1-2 


Name. 


Veteran?. 


weemy  } ;.. DRAFTSMEN 


Making a large, steady 
Patent income 


Drawings 
ie». INVENTORS 
canny nce money- and time- 
saving information 
AT THE TOTAL COST TO YOU OF ONLY $3 


‘There I constant work and high pay for skied patent 


Ings wit 
1 you 
USE THIS COUPON TO GET A FREE TRIAL COPY 


at.to show in the irae 
au a thousand fold rerum gn Its 
font have to take our word for 


60 Fifth Ave..New York 


| sofdsye free eenminatons it occde fo cep H Pel poy 8.08, | 
1 Otnerwise T wil return 7 bah a | 
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FALSE TEETH 
FIT TIGHT 


fuarantee 
gj instructions ana chart, shipped in plain 
wrapper—$i.08 portpald, 


asa we MOSte st Portiand 2 


38, orenon 


Easily located with’new Light- 
weight M-Scope Detector. Su- 
perior performance, lowest 
Price, monthly payment plan. 

FISHER RESEARCH LAB., 
PALO ALTO 


Inc, 
cauir. 


FS WAR SURPLUS ww 
OPTICAL BARGAINS 


Soapset srr see nena 


TM es 


10 
Mie 


SHOCK-WATER 
PROOF 


Full 17 Jewel. Pro- 
tected by water tight 
serew back and. bal 
ance gasket. Give it 
hard treatment, IT 
CAN TAKE IT. 


Stainless Stee! 


nel, Tax 


A LIFETIME GUA 
fs) 


SHOCK PROOF 


Chromed Case 
can take knocks, 


ance — a real watch 
for active people. 


K GUARAN 


You Pay Postm; 


are accepted 
480 L 


postage. C.0.D. orders 
MARDO SALES CORP. 


84.9.95 waar we 


st2 
It’s Terrific! 
TUNES ALL MAJOR BROADCAST 
AND SHORTWAVE BANDS! 
Hear foreign stations, ships, radio amateurs 
and le, ples towiord broaden progrmt 
on ths omozing lle rio built by the wor 
leading maker of communication radio equip- 
ment. Covers 540kc. to 30me, AC/DC operation. 
Inmortunbreokoble mel cine. ordeal 
end nome of neces! spp, write Dep. A 


COMPANY, INC. 
‘Sherman St, Malden, Mass. 


xington_Avenuy 


rder Now, Enclose 
aded) and we prepay| 


Dept.CW-1, New York 17, 


a 


It’s simple to dress up your basin with this 
vanity hamper ledge. “Trim-It-Yourself” with 
‘Crromraim aluminum and stainless mouldings. 
Send 10¢ for Bathroom Plan and 16 page 
full-color, project - packed, home- modernizing 
booklet, “Trim Ideas.” 
‘CuroMrnia is easy to ap- 
ply, easy to buy .... in shapes 
to fit any material. Insist on 
genuine CuomTRi, in the 
Rep-striped jackets. 
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‘ Pay Profession 
ood Times or Bad! 


SCIENTIFIC CRIME DETECTION 


FOWOW It Is Easy to Learn! 
L will teach you this f 
ftelonce during Your spare time at 
omen tt pays Ya be'an expert fn 
fnelng, Firearms Ident 
‘Photography and 
‘Griminal Investigation Thave 


7 | 
FREE! 


BLUE BOOK of al! Wdentifcation Bureaus in the 
OF CRIME” te 


‘This book is full of exciting 
Information “on acientite 
terimedetection It willahaw 


INSTITUTE or APPLIED SCIENCE 
A Gorvenondence Shoal ine 0) 


rere 
Poe ea 
pe ey 


SPORTSMAN * 
HITS UKE A 22 RiFLE— 
i, SQUIRRELS, 


HUNTING 
SUNGSHOT 
Heavy duty 7 ash sock 
40 seal balla, extro rubber sirops. 
‘GUARANTEED —ot deolers, o send $1 


‘TAKE ORDERS for ° 
Nationally Advertised 


NYLONS | ;; 


its jrckiy bai o jeady, Year-round tas 
apis tar veel 
il frat week hic, Pas 


ep Semeaioan Bee set hasan ee Lomea 
WILKNITHOSIERYCO., 322 miaway, Greenfield, One 


HAND MOWERS TO 

POWER MOWERS 
Takes less than 3 hours 
The Handy-Dandy Lawn Mower 
Kit fits any hand mower from the 
16 to the 20 inch size. Complete 
with all necessary parts, Kits 
can be purchased separately, 
complete with engines oF 
complete with Pennsylvania 
mower. 


Also manufacturers of com- 
plete power mowers and 
garden cultivators. 


LE CLAIRE MFG. co. 


LE CLAIRE, 1OWA, Di 


BUILD FAST STOCKS! 
RACERS! HOT RODS! 


WOT ROD HANDBOOK 
with BIG MANUAL— 


iT in Gatalonwithont above books250) 
ALMQUST Eopeering.Miford 222 Penma, 


‘Learn Neon in 123 
Many Jobs open, Start 
$1.50, $2.00 hour, We tr 
You in Glass Blowing. Neon 


INVENTORY for 
QUICK LIQUIDATION 


Serpe tterms— hundreds of them 


‘SEND TooaY FoR Youn 


STARK’ Ss 


cea as 


‘AT LAST! MY AMAZING WEW 

BIG MONEY PLAN 
START IN YOUR SPARE TIME is yours for the asking. — 
IN YOUR HOME ‘ABSOLUTELY FREE—OFFER LIMITED rarest worn 
rey One of Ame MAIL COUPON TODAY. Guu | Fancy | ST Man. COUPON 


making BI 
ACLE ne 


iaieye HOW. 


es, they're printing Cut Seren Priting 
Te terey » “ercen rit 
card: Print me 

‘APRINTIN R Written intasy-to. 

cial ‘ UNDERSTAND SHOP 

ean be yours tore TALK... co 

your future... just mail coupon now with MANY ILLUS. 


TRATIONS. Yes, that 
is my AMAZING OF- 
Fix. Read it all 
WITHOUT RISKING & 
PENNY. This OFFERIS 
LIMITED ~ mail cou 
pon Tooat 


-Be : 


your own boss 


fice in this. hundreds 


duced by 
NEVER SCARE. Here's a way t 
make EXTRA MONEY if y 


ness. ITS EASY. Get 0 
Stores, markets g 
wery kind o 


ders fron 


YOU CAN PRINT ANYTHING 
\ AND EVERTTHING WITH THE 
"Mes NEW SCREEN-PRINT METHOD 


Good Luck—Fishing Fly—Personal Initial Key Tags 


These unusual and very useful key chain tags were made 
by embedding a four leaf clover, a fishing fy and gold- 
plated personal initials in Castolite Liquid Casting Plastic. 
You can also embed real flowers, butterflies, coins, photos, 
shells, etc., to make distinctive necklaces, pins, brooches, 
buttons, coasters, tiles, trays, book ends, other objects. 
Have a happy hobby or make big money in spare-time. 
Use home tools. Follow simple instructions, Information 
FREE, Just write for new illustrated folder "Liquid Magic.” 


THE CASTOLITE CO., DEPT. B-2, WOODSTOCK,. ILL. 


If you have a PATENTED or PATENT PENDING 
Invention TO SELL or LEASE 
Request our FREE book 


(No Obligation) 


U.S. PATENT EXCHANGE 
406 SOUTH SPRING STREET (Suite M) LOS ANGELES 13, CALIF. 
FEBRUARY 1951 Gl 


I need 500 Men 


to wear 


SAMPLE 


Pay No Money- 
Send No Roney 


ual garments. Trak 

for you to get your own 

: MAKE 

ONEY IN FULL OR SPARE 
TIME THIS EASY WAY! 


AMAZING! 


Sr ay tne 


MAIL COUPON! 


Congress & Throop Sts., Chicago 7, Ill. 


= TAILORING CO., Dept. P-1120 
DearSic: WANT A SAMPI-E SUIT TO WEAR ‘ 


| Name.....-« 
Address. 


AERONAUTICAL 
ENGINEERING 


(es 
Design Aircraft & Components — Study with Jets & Rockets — 
Great Future—Advanced Aeronautical Subjects —World-Wide 


Enroliment—Fully Accredited—Established 1929—Approved 
for Vets—CAL-AERO grads in heavy demand 
WRITE TODAY for Special Information, 


62 Porutar science 


Tired of Working 
for ‘‘PEANUTS?”’ 


tor who hires, trains and 
Vises his own force of direct 
men. Your ‘salesmen make 
money for you and for themsel 
Product is complete 
designed line of carbon-tet 
ride fire equipment, easily sold in 
‘every home and business building. 
Superior Automatic Fire Extin- 
fulsher (see. illustration) elves 
Automatic fire protection which 
Operates without human ald. Pres- 
ent distributors of this long-profit 
line ‘are earning 
"to quality tor 
tributorship. you m 
must be a capable 
furnish” everything you need to 
start. Write today, ‘stating “com- 
Blete qualifications In frst letter. 


‘SUPERIOR PRODUCTS, INC. 
3414 Main St. Kansas City, Missouri 


Ci "4 ty Sell ARTISTIC An oun Cards 


FOR 
YOUL ge 


ARTISTIC CARD CO... in, [SAMPLES| 
Sa2waySt., elmira. 


REX ESEAT 
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=pi61 107 


eur friend need tng ards for 


CAVE wel me conmmem re. nuuereate? / 5 
Sobetuntal fecomes, Start and con your’ Ganga agite 
Sulchiys en wermen of tl nge. eur ea 7etor 


“os 


“How to Make Money with 
| Simple Cartoons’ 


have, Ht Is foe 

4/7 _ cbilaation. Simply ataress 
(“Carroonts EXCHANGE 
Dept. 1920 Pleasant Hill, Ohio 


GARDEN _ TRACTORS 


NEW CATALOG 
IN COLOR 


New! The finest broadside 
‘on’ garden tractors ever issued 
gives you {ull details onthe 
famous Speedex 
walking Model 
heavy-duty 8 H.P. riding Model 

23, Ilustrates many, 

of implements for plow 

noval, lawn. mo 


. cultivating, mowing, 
Gives: you’ complete 


SEND A POSTCARD FOR YOUR FREE COPY 


SPEEDEX GARDEN TRACTOR oo: 


‘Box 216-D128, RAVENNA; OHIO 


BRAND NEW SURPLUS { 85% DISCOUNT 


Portable, » LIGHT PLANT HEATING & VENTILATING FAN 
mog mata, 2013 f Ey 


z 
See ea 
ge 


Soi ek ie 


med 
SSS tonnes 


seal 


om, Money Gok gueranlon: Seed oo 
Dept. 35, Burlington, Wis. 


CHEMISTRY 


Teulsnat ee 
Sipe erate hats fenton fey aoe 
~ rar Esra Gree | shower a eter 
Mena ne teaay ay ee 
age ceeaee 
aid ther a fos a 
wi INTED! 


2 
TNSTITUTE OF PRACTICAL CHEMISTRY 
2 PROSPECT AVENUE, HAGERSTOWN, MD. 


5 YEAR WRITTEN GUARANTEE 
BENRUS 15£17 JEWEL 


ORIGINALLY 
so.0 uP 79 $59.50 
oFriciat 


Choice of 
MEN'S OR LADIES" 
: ‘ SAVE GAS WITH A MILE-0O-METER 
The Mile-O-Meter gauge is a scientific instrument of 
known merit for showing any driver the condition of his 
engine and miles-per-gallon rate. Operates on intake 
manifold vacuum, Easily installed on any car or truck, 
Simple-to-read, 4-color dial is set in steel case with noo: 
shatter crystal. Accurate internal movement. Over 1,000- 
000 already in use. Gift packaged—beautiful leather case, 
De Luxe Model $14.95 Ppd; Standard Model $9.75 Ppd. 
Gale Hall Engincering, Inc., Dept. 1245 Boston 18, Mass 


WORLD'S LARGEST PRODUCERS OF TUNE-UP GAUGES 


MARYLAND DISTRIBUTORS 
opt. 22 
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Happy Is The Day 
When Backache 
Goes Away... . 


As we get older, stress and strain, over-exertion, exces 

re smoking or exposure to cold sometimes slows down 
Kidney function, This may lead many folks to complain 
of nagging backache, loss of pep and energy, headaches 

| ‘and dizziness. Getting up nights or frequent passages 
may result from minor bladder irritations due to cold, 
dampness or dietary indiscretions, 

If your discomforts are due to these eauses, don’t wait, 
try Doan’s Pills, a mild diuretic. Used successfully by 
millions for over 50 years, While these symptoms may 
Often otherwise occur, it’s amazing how many times 
Doan's give happy relief —help the 15 miles of kidney 
tubes and filters flush out waste, Get Doan's Pills today! 


WAR SURFLU. Fe 


PNEUMATIC RIVETER 


INSIDE MICROMETER 2” 


tool sel. Hardened fips 


Precision made 
fon all six 


Shorpens 
élong 
exter finish on 


HIGH SPEED DRILLS | EXTENSION DRILLS A REAL SURE-FIRE SELLER! 
ater tr THUGS AND THIEVES BEWARE! 


a2 pencil gun whieh dis 
stanly stop, stun and 10 
‘x ive ‘substitute Tor “dangerou! 

‘Atos ‘tnd 


th 
Sioa’ gow in use. Order our out today. "Not sold to. minors, 


Hogen Supply Corp. Dept. D-502_St, Paul 4, Minn, 


AIRBORNE SALES CO., INC. cuvven city. caw 


er COATED! FEATHERWEIGHT! | 
12x50—$65.00 
16x50—$69.50 


Sa binoguyan eo 


new, easy way To.. 
STRIPE with PAINT 


Do Perfect Paint Striping 
at Home with New Kind of 
PAINT STRIPING TOOL 


This amazing new Palnt Striping Toe 


tory prices. Pocket ble commission 
Get splendid demonstration outfit and tested plans “> 
FREE Work from home of office. full or ea 
spare time, Top men make up to #12000 In 
Year. Famous 30-year-old firm. Write 

| BUSINESS MANAGER, Dept. 


Here's News! Ordinary toilet 


aes Teas todo faerie paper makes an ideal oil fil- 
Saye ee ‘ony ter. Laboratory tests prove 
fainted wat ik tie it cleans oll faster and better 

carved. Post than popular makes of filter 


elements. All you need is a 


‘ATTENTION 
Simple set of RETLIF ADAPTEI 
© Home Craftsmen Paves -. and you can start 
smuding. Tips interchange ‘and Hobbyists Using ordinary’ tollet paper 


wy aailynonre for 
aE NReT ret 


rolls in your present oil fil- 


DEALERS eee ee 
seitaout ST See ote 


| CORPORATION, 


1239 No. Highland Ave. igeles 38, 


Soe ais tadere 


wenball wide: «ana WUnconive est 2 ica | 
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Celebs UNIT 


RECONDITIONED 


RADIATOR 


poor 205 1795,00 
(ait, $89.50 S 


Write for price on DIESEL ENGINE only. 


60 HP. Jeep Engine Sissi. $192.50 
SEND 25% CASH WITH ORDER, BALANCE €.0.0. 


1951 Edition! It's New! It's Different! Get World's largest 
‘Over 50.000 


Completely illustrated Send Se (refundable) 


J. C. WHITNEY & 00, 
LMIT8C Archer Ave. 


These prices are 
£:0-8. Ghiea 


U. S. GOV'T SURPLUS. 


"paRGAIN BOOK" 


FISLER SALES co. 


A NEW HOME fl AND HOBBY ! 


1000 GOLDEN OPPORTUNITIES! 


HH tn tn Four 


he Castine. 


PLASTICAST CO. xy" 


Sats 
fnoUsTAtaL PeAsTiCa, Ge Sosa Pe 


TRIANGLE MANUFACTURING CO., Box 5-3, Fort Scott, Kansas 
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MANUFACTURE THIS BEAUTIFUL 
CONCRETE OUTDOOR FIREPLACE 


Right In Your Own Backyard 


$4.00 Worth of 
Sand &Cement /” 
produces this 
Attractive 
Fireplace. 

oman stair 

Sells on Sight 

from $60. to 
$80. Easy to 


start your own 
Profitable Bus- 


‘on exclusive franchise. 


GENERAL sen CO. 


er Inc. 
GLOUCESTER CITY, M. J. 


the “repairman’s 

indby” — Smooth-On , 

iron Cement —to 

anchor loose tool and 
cutlery handles, knobs, pulls, casters, 
clothes-hooks, bolts, screws, ete. You ap- 
ply it like putty — no heat required. It 
hardens ause Smooth- 
On expands slightly as it sets, your re- 
pairs stay tight, Buy Smooth-On No. 1 
in 134-07. ze at your 
hardware store. If they haven't it, write us. 


FREE Repair Ideas 


40) pages of time-saving, money-saving ways, te 


SMOOTH-ON MFG. CO., Dept. 588 
510 Communlpaw Ave., Jersey City 4, N. J. 


THE IRON CEMENT OF 1000 USES 
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{ ‘Our 360th Advertisement 


REAL DIESEL ENGINE! + ; 
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& sacs its 
isang “cone 
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Sg ae $50 


Ends pipe mess! 


Empti 


your pipe 


Every pipe 
should have 
‘atin fine 
Sturdy and heavy Send $1.50 
today to WHOLESALE DIE CO. 
Bor 7A, South Pesodeno, Calif. 


NEW ECONOMY MODE! 


Prog) Recs BULIMOBILE Sv $9750 


TREASURE -- $10,000 


THE OOLDAR COMPANY 


NOMKS BLVD. GLENOALE 1, CALE 


For Fun 


a ne LAWN MARKERS 


ra 


itt or raf reid 


Smt cate CRAFTPLANS 


Ghicoge 5,1 
ickinan hee. 


v5 ON ¥ 
piece, Sepetpren, 


.,B. SCHUYLER, De 
3665 mission st siettanciace 3, catit. 


MAKING 


MAKE 
Ueto “10” bay 


Do you want to make more 

ie'muon an 15:00 tn 8 dai? 

ren ‘write tor this Bic! Ob 
ou FREE Contalne 


Wie termina? 
in the country! 


= MEN! send for this WE TRAIN YOU AT HOME FoR 
| motive FREFI RADIO ee JOBS 


ce 
eerie aie the greatest YOU BUND THIS 
SAMPLE SUITS TO WEAR TELEVISION RECEIVER 

ay No Money! Send No Mone; OF 18 7), O86 
ater Neleeaer! Sem Ne Meeert ce Youn ol itt 
ae eran, Te fer ste, ash your ioe your traneporiation “Jean st EEE 
find ‘address fr big FRE OUTFIT—toaayt Fon‘ cOlon tevision 
J. C. FIELD & SON., Dept. P-1720 uated i 
Harrison & Throop Streets, Chicago 7, Illinois 


EXPERIENCE NECESSARY 
(FREE EMPLOYMENT HELP 


FREE resis 


RADIO TELEVISION TRAINING ASSOCIATION 
372 Broad Street, Dept. 182, Newark 1, N. J. 


ITALIAN ACCORDIONS 


All types, all_ models, Very best. Hand | § 
Made. Fully guaranteed. Buy direct from Age. 
Factory representative at lowest wholesale 

Prices, and Save Money. Also Button Accor- 
dions, Chromatic Accordions and Concer: 


tinns, We take any’ instruments In trade. uA 
Scntnameamd Address for Fee cts: | OM CEP D A N Cc E sy” 
ITALIAN ACCORDION MFG. CO. \ Ke pad 
7600 Cottage Grove Ave, Dept. PS-2, Chicago 19, Ill. vrai mont 


When Writing to Advertisers, 
Mention Popular Science 


Y FROM THE OLDEST ESTABLISHED 
FIRM IN THE UNITED STATES SELLING 
EYE GLASSES BY MAIL 


Catalog 
In the convenience of your home it is now 
possible co buy eye glasses by using our 14 
fens testers with their many combinations 
We ove. esr of delighted customers 
we rased eye glasses by chis new 


SCMRADER WSTROMENT CO_ DEPENDENCE. WA 


WANT TO 


SAVE GAS 7 


BE PREPARED IF RATIONING RETURNS 


MILLION 
V4. Wow IN USE 


TRY 


THE AMAZING 


GANE 


AR 
FLOW 
IN YOUR CAR } NEEDLE 
TEST FOR 
MORE MILEAGE ¥ FASTER PICK 
EASIER STARTING VBETTER Il 


differ gn 


‘and tells how you can gain more’ 
erent | in formance from 


NATIONAL AUT! 


il saws 6 curs 


Presents The Big 3 


rT i 


REAMS 


ay Pectenns ts own Function 
Each Bit Specity Which 

SAWS, CUTS, REAMS 

Stewie, fren 


a cnt 4 
Each $3.95 si2 3 for only $11.50 sus 
INTERNATIONAL TWIST DRILL CORP. 
a eee ae 


G8 rorutar science 


‘School of Plastics 
PORTLAND 13, OREGON 


MAKE YOUR OWN 
S@ABBARD 


live Ook Te: 
per aq. f. 
simple way to 
ther goods. We 3 
Write for Free Catalog 


BOX 791-1, FORT WORTH, TEXAS 


THROWING DACGER *2"**" 


Split. 1” board 
of 30 ft, 


Say You Saw 
It In Popular Science 


SAVE TIME, WORK, MONEY! 


Aw 


and “PEPPY PAL” TRACTORS 


“These rugged walking or riding tractors are 
{deal for farm, truck garden, orchard, pou! 
farm. Operate on a few cents an bout. 
child can bandle them. 

DO DOZENS OF JOBS Both riding and walking 
‘elon aay tod esl plow cltirao, Barrow, 
tow Factor’ Prices’ uy director throug 


and price lintawrite today 
5702 FRONT ST.. GALESBURG, KANS. 
|668 PSNORTH 4TH ST., COLUMBUS, O. 


New FREE Catalog 
For Jeep, Dodge, Chevrolet, G.M.C., Studebeker 
Drive 


Brand New—Not War Surplus—Complete 
JEEP TOPS and SIDE CURTAINS 
59-50 


[Also adaptable to some Civilian 


‘TRAILER AXLES 


Hoary duty trailer axle suitable 


ulcomplete with Timken roller bea iit 
‘Budd: Whee, Nee sguare’and 68 


innnes beoneen ‘wheel mouoting Bingen Std. wi 
With Single Wheels $59.80 With Dual Wheels $69.80 
tundra of Other Truck & Jeep Parts and Supplies 


& 


FREE 
xT 


UNITED AUTO PARTS (Oe 


1901 TROOST-GR1I800-KANSAS CITY, MO. 


JEWELRY suy 
CATALOG DIRECT 


BUY U.S. 
SAVINGS BONDS 


* Shoot Your Own Natural-Color* 


16mm TALKING PICTURES 


with the New "Cine-Voice s69se° 
Témm Sound-On-Film oe 
+ >) pov! : 


pr 


Please write for free illustrated folder. No obligation. 


BERNDT-BACH, Inc. jasgein 


7335 Beverly Bivd., Los Angeles 36, Calif. 
16mm SOUND-ON-FILM SINCE 193 


WHICH DO YOU WANT? 


Better Digestion Normal Elimination 
Restful Sleep Strong 
Continued Good Ey 


STOP WASTING VITAMINS, MINERALS IN FOOD 


VITA=MIX 


Makes It Easier 

. . to Get Essential 
Vitamins, Mine 
Fron Fruits ai 


In preparing food the ordinary way, 
throw ‘away 


alth-giving food v, 9 
to health with ‘the “vita Mi "Widvelien whips 
,emulsifies all fruits and vegetables into tangy, appettar 
ing drinks. No cooking, juicing or peeling of rinds heversa 
Easy to sterilize eo eetny See eee 


SELF CLEANING—ADD SOAP, WATER, TURN ON 


Look What VITA-MIX Does - 
Makes health drinks in 1 to 4 minutes, makes soup with- 
out boiling in 3 minutes, chops whole grain into four in 
T to 4 minutes, chops vegetable salad in'5 seconds, Many 
other uses. Fully guaranteed for one year. No dealers, 
fow direct-to-you price. 


$3 4-95 Two Valuable Gifts 
Given With Order . 


Mieke @eg\ WHEEL- 
Recipe Book 1 
39, recien fr 


Prepare meals 


Wheel-0-Lite, 
sclontificaly. 
Order Now While Stoinless Steel is Still Avoilable 


structions “Write today for 
Srpeen acres 


GULF HAMSTERY, 1540 sosit st., mobite 17, Ala. 
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Now! YOU CAN MAKE MONEY... 


. BY METALIZINGS 


HERE ARE JUST A FEW OF THE HUNDREDS OF ARTICLES THAT CAN BE RESTORED 
BY REPLATING—INCREASED IN VALUE—OR “ETERNALIZED” AS KEEPSAKES WITH 
A COATING OF EVERLASTING BRONZE, STERLING SILVER, OR 14 KARAT GOLD. 


(zs SP 42 ves 


‘Costume Jewsiry from flowers, 
i lls, and Teaves. 


YES—ANY MAN OR 
WOMAN CAN DO WORK 
LIKE THIS IN ONE CORNER 
OF THE KITCHEN OR IN 

ANY SPAREROOM!, q 


et It is ebsolote 
QvICKLY PRove To YoURsELE. 
AN EXCITING | NEW OPPORTUNITY 
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‘ost by Jewel plating with prodous mel 
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‘The information i free. A stam 
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NOW MAKING i 
Stoay I ove ‘Analyse the possibilities 
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‘Learn about this complete facts about this permanent J Ferted into = 
Tal" Aceinthehole”.Seehow lifetime business that has now opened} sire time. ‘No ‘Nether eligi foe the Intors 
youcanstart without risking ita door to home operation. Scores of 1 


Job or vay cbeck“"how you men and women bave already rarted ! 
‘can torn aparehoura into$8.00 specu anty of opportanity for han 1 
souls; how you can actually DON'T PUT IT 

‘abuniness OFF. ‘Send your name and address 


Uittall the famiiycantelpwith No TODAY s+ "it may open new hort 
charge now or at any time for the — zons in your life. 


R.E. Brandell, Warner Electric Co., 1512 Jarvis, Dept. 22, Chicago 26.1.‘ 
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‘BRUSH Plating Qutfits connect to a bat- 
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ight turns with steering. Pits 1949. 1558 

SELL BEB ae H15g powtpnid Barbee. 


“Wasting asl New 
Sion, Wat ig Gast 
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for details. 
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=| eee 
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WE, make low cost, forced. circulation 
electric induatal “ovens. oor uses: 10 
Gibie tect 110 volta Fully” guaranteed 
GWinie Dept, 8, Grieve-Henary Co. 110i 
Paulas, Choa. 

3 Build own _Originala_Par 
Wholesale, any-amgunta. Catalowue” ioe. 
Brown Lamp Co. No, Sot, Wellsion. St 
Eouls 12. Mo 

TREPRIGERATION Parts New and Used 

lvage Co,_ 1339 South Di: 

Rerrigeration Saivare Co. P 
Milon Aves Grand ‘Rapids, dtch 


8 WELDING, SOLDERING, PLATING 


MARINE conversions for Pord and Jeep 
engines. Catalog loc. Lehman Manutactar- 
ing Comoany. Department a Newark 2.N.J. 


“FREE” Catalogue! Thousand war. sur- 
‘plus oplical bargains. Lenses, Prisms, Tele- 
feoben, Sinocuars, etc Bena’ a1 far 10 


Pro) 
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Box “an Eiees Clr a te 


i AMP welding generators. Brand pew. 
$28.00) ree ilterature, ‘Thormavke’ Mie. 
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RADIATOR Repairing Books, Supplies 
fuipetent, Gasoline Torch, Weite for cit~ 
‘lar Guriman Mig. Co.. Marvvilie. Mo 


REBUILT Gasoline Engines $0.00 10 
$90.00, Cuumer Motor Industries, Temper= 
She. Michigan, 


"BUILD Your Own” portable arc weld- 
er, Hobart Generator plus your auto en- 


ine: “Saves hunareds” wets bie” Paying 
oO Cataig Piee Hobart Weldert Box 
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TALLER. Be one to three inches taller 
‘Aew vscientife ‘method for permanent 
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Bree. Information, Natural Methods, Box 
453-8 Briggs. Los Angeles 
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ulld Gass Red. Rit, other fe ahine | gura," Rabbits, “Experience © yuncoresay 
fackle ‘values Valuable ‘free offer. Write Pound. Plenty. markets 


Bept 
Tinton Avenue: New York City 35, 


Folder "Pree: White's Rabbiey. Newark 3, 


CAST tron Molds-—for making your ox 
ainkers. Write for free illustrat 
Heading Instrument Co.. Box 78 ‘Reading 


BRED Mink Booklet Pou Plans 20e 

Weltiauter Mink Ranch, Gravel Road, 

Webster. New York 

TAARAISE, Mink: Pree booklet. pei 
feed care. "Atta 


 GVER $00 guna iederi: soeviee Tint | msiae Eacties 
Joe coin Ra Howe, 26 bain. Coopers Mills, | money makers. Investigate today. Law: 
‘Maine, Fence Molgard. Brigham City 13. Utah. 


(OLDE "For fishermen. sinker_ squids, 
id Jures” handied and hinged, qual: 
ky dahing tackle. tree catalogue, Sweets 
Molds Tonawanda. New York. Box” 16), 
SEND 10c for ligt either rifles. shotguns 
handguns or send 25e for all tists, Fray 
Seba Wilmar Minnesota 


RAISE Guinea Pigs. Market guaranteed 
Booklet tree. Taylors, -BA2SD Hapevil 
Georvia. 

‘HAMSTER and Aniiual Write for 
Iustrated Literature» Pullers, 16145 
‘Sierra Hiway. Saugus, Calif, ___ 

"BEAUTIFUL Golden Oreat Danes—tov- 
tng Companion Guard. a0 W. Ist 8 St 
Saittake cly, Utah 
FROG RAISING 


LEARN Gunsmithing! “Details copy 
Guns and Gunsmithing. plus 30 page Gun 
ni trade: Gun- 


2 FIELD GLASSES, 
ELESCOPES. Binoculars, Microscopes 
ble bargain ca 


Company, 24 West ath Street, New York. | 42 


| re, 
| ESE Minnesota a} uy, Wan, 
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NEW Pree Spring Catalog tust of prea! 
Parm and country - cate te bargains. 


SPLORIDA Sesauta homeiias Ta Tew 
Lake County development. $243 at 310 
monthly.” Neat Ocala" Natioual Forest. 
Many” pretty” lakes,” ‘streams. pavement 
‘World's best bass nabine onserful buat: 
pe; Sate om bombs, Folder free. Wintree 


$40.00 WEEKLY, Made erowing mush- 
rooms,” Fresh. Dried. Dominion 

SST, free spawn North american, 16% 
i 


Yonge. Torosto. 
EARN Money in Spare Time in Radio 
and Television, Send “or full information, 
Receive Eree covy of Radio Trovbie-Shoot- 
ing Guide, Progressive Electronics 
GF Golow aves" Dept. PS Tel. Brookiya 
Ii New Yore 
‘OFERATE a Celter Shop By Mall, On- 
Umited Possibilities” Infermation Free. 
P. Dougherty. Box 12, Palilipsburg. N. J. 


MUSHROOMS Grown, Bove, Barrels 
Instructions 30s 


Spawn $1 00.‘Aanureless 
“Gordens, $53 Wiliam, Wine 


pERENE Without Printing Press Big 
Protits, See 


33_ BOOKS, PERIODICALS, ETC. 


gaton W.Va 


STRANGE Slories! Sample and iilus- 
ested literature, abe, Stone, Luneabure 


a0 ACRES tenet Targing O16, TS 
Monthly: Armatron, Shook. Mo. 


‘31__POOLTRY AND SUPPLIES 
| BABY. Chicks $10.00 per 100 C.0.D New 


Hampsnires, Barred Hooks, White focks 
and ‘assorted, Pees ak Haschery 
ase ito! i econ 


RAISE fahworms, Profitable Pree titer 
gue, complete inattlong ioe. Hutrmans 
Ranch Rives Junetion. 


WHAT Every, Mason wants We bave 
Masonie books, for “Biue ‘Lodge 


lumbus. ete. Ezra A. Cook, Publisher, Ine. 
PO. ‘Chicigo 90. 1 


errone’s, b6<22 
‘Siekson Heights. N.Y. 
“ee HUSUAL, sirenive opt of print, books. 
Send B5e for catalog and private collectors 

ist, tloliywood ‘Book "Store, 


oN Bar 
22221, Moliywood 28. Calit. tect 
ROOKHUNTERS Al Sites, Send 

Wante! daher ‘Book Services 630: East 


im Btrects New York St 


WE supply every noted magician. Largs 
otessioual, catalog S08, tolden's, P20 
jest tind Street, New York. 
309 ELECTRIC santa, 10 volt, 61.00. 
utting ‘Bons. Las" Altos 2. Cait 


inns for 6 yeara Douglas 
2 Dallas. Te 
VENTRILOQUISM Taught, 3¢_ stam 
pringe partonlars. smith So. "Bigelow, 
Beotta gills, 
‘VENTRILLO."”Professignal Voice 
‘Thrower and’ Catalog Se) Box 11:8, 
Philadel 


VANISHING Quarter trick and catalog 
ass Sverling awie Co., Royal Out Miche 

YRES Trick Aud Calaloe ase. Lerro 
‘Magic 500 foul Street, "“Brookiva, ‘N.Y; 

GAMBLING Frpose books. Magic ticks 
care dice, Catalog Free: Magie, Box 00-3, 
Souham, ‘Texas 

YEBRUARY Special) 10% Discount, 
Magic ‘Ticks, te Free Tustrated Liat, 
Pineland Maxie Center. Metedeconk, 8. J. 


LUSCIOUS Red Plastic Lips, Funniest 
Yet. Open and close-talk while wear 
‘Alig ew Buck Feeth—At Uke dental 


a EXIRILOQUIST. Dummies, Cefaiogu 
‘Yentriioguist. Pree Partioulaté 
Biviertae. Maher ow 96-Siot “Kensie: 
ton “Slation, “Detroit 24, Michigan, 
SIR PAGE catalogue of, 2500 Wicks 
Ket, parlor. stage, “World's Pines 
frie Send 50 Tor satalogue (refunded 
first $6.00 order), ‘Kanter's, S131] Wale 


ast Pisa 
‘BE a Magician. Large professional a 
(alo of intest tzicks dbo, Ireland, Po 


North Dearborn, Chicago. 


Fie, jit 


SOUR Saview’ Mame ati St 
order. Postpaid. Box 363, Farmland. tnd. 


PAiSE phesiants onthe 00 Seek PAR 
Little apltalrand apace cai make you to- 
dependent. “prow detalis “Great” Central 

Game Management System, Columbus 6, 


nts HOUR Ear 
elias Pree Sample. order blant 
Rational, 3s Summer, Bsston. Mas 


pan, ah, Gearon Co, ent. 200-A2. 27 6 
splaines, Chicago 

LIFETIME income as Notary Pablle, Ap- 
politient assintance, Stationers, Tetates 


“PREE book “How to Make Money With 


‘Workghiop output spare tits 
for. details Tree’ Gratis 
Han 'ibehs Worth Bt.."New York Guy. 


HAVE Fun! Make Money! “Working 
wii Lautner oe et tells bow: 
Send 350 for cop) csiaiog kad vain: 


ble information "included, Wilder-ratt, 
og. Grosy, chieags 18 


Exe 
portunity Detective Particulars 
ite, Wagoner. P-135 West 86th. 


lent” opportuni 
i 
jew York. 


{000 PROM hall acre erowing Glnsene, 
crop bought, Particulars. 10e. “Associated 


Growers, ‘Sperling, Manitoba, 


BAGH-date Mucariues. Syecinc issues: 


36_ GAMES, ENTERTAINMENT 
{HOME Slot “Machines. Punchboarda, 
orelues, Webp Amusenénts 4060. Wes 
Chicago" ave. Cisieugo 61, Hil 


‘COIN CoLESCrONG 


HARD To-tind Baa popped Bead 
wants, Pierce's. Winthrop, Iowa 


MENTAL Preedom— Your sy 
successful iiving guidance 


An earl 


QRENT Pietion, non-fiction, Gutalog Toe. 
sautens, Fete Ann, ot Louie «Mion 


BOOKS-Bookiets arts. N 
Gatmonues Soe Rogan. 1033-68, ‘church 


Ainex: New York 8 
"Boo Bend Stamp, Jo- 


excellent 
ie 


‘Seriptural 
‘ward. Box 


Spt 
Bet?-improverent Book 
‘Avenue, Louisville 33. Kentucky. 


‘now that 
to’ s100.00 for eer= 
igh premustns for 
fll rare coins? We bay +c 
{or ‘Taree Coin Folder. hay 

Betis ese ‘wumismatie ‘Co. 


GOLD. Sliver. Coy 5 Money Tt 
you are Not oie “ders Fal 
Others Let Me Pay You More, C. 

fon S336 'RThompeon ‘treat, Phitadel= 
phla $4, Penna, 


g Get Profit and Pleasure in coll 
fe eee ae 


Goincestablishment in U. 8, ‘Established, 
Siyears, 


READ _ With New Amazing 
Method, Save hundreds of hours yearly. 
Pree test, Speed-Reading. 9111-U, Hoyne. 
Chieato 20 

SENSATIONAL $1.00 Value. Unusual 
As En 


‘COIN collectors new magadine, Just out, 
gud. two wooden “ilekels. ioe. ‘Lawrence 
‘Brothers, Anamosa. lows,—___ 

FREE! Foreign coin. banknote and Coin 
collectors’ Hlustrated Catalog to approval 
Feeite apotoanta. Send Sp Bontage”"Pat~ 
ham Coln_Co.._ Springfield-Ds0, Mass, 

U., colps lowest prices, Send stamp Tor 
lists, Heitehinson, 3463 1 Street, Philadel= 
pha 24, Penna. 

COLLECT. Colgs. Profitable, Tinsieated 
erature Se, Numismatic, 5450 
Shicago 40. 


pany. 


‘COMMEMORATIVE $i) — Columbus. 
‘stone Mountain, 

250. Nor 

me eee | 0018 
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38 OLD STAMPS WANTED 


TWILL Pay $100.00 each for 1824 1¢ 
ayeen Franklip, Sampe fotary ‘Derforaed 
leven (up to $1000.00 each unused) 
{ear Large hlustrated folde showing 

imazing prices paid for old stamps 
collections, Vernon” Baker. PS-12. 
Eiyria. Onto. 


40 STAMP COLLECTING 


Rep iene io chen se 
Bar atin ce tas 
She si psbotae ears 
TeogmeveLy rugs of ane ce 
pOPT AER Raga ad 
Bary 
FaNUnA, Piers ina are 
eid Gi, "rs pa aes 
Sita tng Sarena 
‘Stamp Company. Dept, PR, Toranto 6, Can. 
STOOKING or Darel) Tor out 
oho. fob a 
pris Baas 
einai Eebat Maen 
th 


FIRST U.S. 
issues. se, de, plus Giant Bargain U. 
Collection only’ se to a 

Brorals: Metropoliaa, 

jelghts. NY. 


30K, 


(1047) Goyerament, Re- 


licants US ap- 
‘Jackson 


FREE Scott's International Album 
uber big pegmidins, Pull parueaiars wth 
Hayman Wiliam ‘St 


New York 7°. 


pana ea 


‘30.000 STAMP Grabags 25e each. Ander- 


sof, Se Bineamaly Reading" Pe 


oA? DITERENT Stamps. tncudine 


WORLDWIDE Stamps, All Different, 200 
ise 200-80, 1000-8100; 2000—-62.502 
fo00~s12'50. Beacon Snies, Maynard 3. 
Massachusetts 


val 

peat ist dutwiler 
‘PINE Approvals. Past, 

What countries do you 

their stay 

Lone 


ia Cant 


rains’ —Wrile Devt 
eephis 1, Tenn 


prefer? Tl send 
Sulton’ Skihner. 438 Locust 


of BiaGey, Ga ae 
srg eee mee Be 
lise Soa 
Pe a eae cd 
eater vs 
oe 2 ta ie ST 
Musteations. Harriseo, Boston 17-1, Mass. 


300 EXOTIC Japan Giamps—Toe! Ken 


more. Riebtora “J 
0 OLD UB between Tos 


st an 108 


S0c."Roush Siatape, 31 Chestaut, Manse 


BARGAIN, Bulletin coins and stamps 
Free Gage, Box 991, Pasadena. Callfornia 


ar Sacer 
Bie taea adie tae wea 


oct ee oe 
og cee 


gtr singe Wb BB price Lin, ae 
Si EP WRALS Zoeetie eee 


Contains 10 
jam. Liberia 
North. Bor 
eo ankey, stamps. wih approvals 
‘Moumbiow. 140" Hegney. Bronx. 36—N, Y. 
eid, DIRE, Javan, Pree With “Appiovi 
Ki jox 301.” Pottavilte. 

STAMP “Tones Pree _ With Approvals 
Dolla. 31_Park ito ee 


st 
fg ike them! 312 mixed U.S. only Ie to 
Souci Ghat Be Se 


“Gata: Runge aor 
‘etuisn Colonies” World. Nosh: 


Recognize Rare Stam 
Pree Book Iiustrated! Renmore, Bi 
Hse. Vermont 


FREE Figg Poreign ete” Approvals: 


Stoll 2e34 Burnett” Loulvilie 10 Key 
U.S i04, PA, Sheet only #8 annie 

SER or BS anor Hayek 

‘B6tn St. Brooks lyn. } baa 


a 
WEAG. Stang Pres ide Maeda 
agpecraia Wenigeman’s, 19a" Patterson: 


PINE U.S, EASunigy, Ouges Samp 
co. ‘niorias 


‘Box 2642, Mlamal I 


oot i. APPROVALS! 1: areal 
cole, 45-0 Rinewalt Butaigen A 


VRE! 100 Worldwide different stamps 
to: approval: buyers. Dts ‘U.S “and iitus= 
Heald bargain iis sent with Approvals 


SREE Cube Roceeveh iar a5 Tin 
tuted ataion. Littcton stam, Litieten 


1 GMAZING O_o aint 
gdinbectncludind. commemoraives alse 

ai "Yalues ‘to 85.00—-Only 100 to 
Approytl Anpicantel? Hlontrated Baresi 
Samden New vor, APC 


S00. DIFFERENT 
ovals, Postage Je 
‘ith Pace. Chicago 31. 
450 FRANCE and coloties samy 
Lattleton Stamp Go. Littleton 26-N H. 
500 STAMPS For Only 10c! This mam- 
moth value includes Atrnalis, Pletoriale, 
lamps from mranes counisies eataloruin 
tp feach'! -Also. approvals. Mystic 
Stamp Company. Gamaen 35. New York 
200 DIFFERENT. including Roosevelt 
{pings, Ste approval appitcansa a 


sven iFee_with aps 
Windsor Stamps: 1438 


706 


‘Misslesippt 
macifie. ten other di 


MONACO Nudes Sei—100. A 


gompany. Ath 
ggmpaay. Atlan S210-P Repubie, 


als ase 
Funeine, 


10,000 DIFFERENT ic. each! Gord: 
Davison, Bow’ Tole ase ai 


ion 


i 

stampe proftaniy by malt”. Sa 

plans. Write Science rnicate, Box 803 
Milwaukee - Wise. 


‘aEREE;-llustrated “Catalog! Kenmore, 


Richford_C-86. Vermont 


i eg gh red 203, All Different Germany 10a) 


Tams 10¢ with approw= 


Se 
als. Tunis. 54 Wakeman, Newark 4, N. 


3, 


Mazin, Coliction Wree—ay ai 
ent, Old thd ‘New sues, Alttaiie “Gotn- 


ae 
an 


SBCARCE Danavipar Jublle Set fre 
Buyers. Plymouth 


te 


PS. Bell. Calif 


neENRY feral te com, MH 


gents. AAA. Stamp 
Building” St, Loute i. Missourl 


TRAINS! Trains! Trains! 12 train slamps 


and packet of 100 differeat stamps for 1 
Sith spprovais.” Reich Stam) 
YG? Kenmore. Dept. $20. Chi 


Company. Arcade 


Be 


‘Company 


“MONACO Nudes” 
‘Stam 


Tei appease 
p Company. Tema 


"FREE! Powerful Magaltying Gl 
Jamestown ‘Stamp Jamestown 207. N.Y. 
UNITED States stamps neariy 100 rears 
gud Roosevelt net “others, 40e value“oniy 
jo applicants nite ‘States apprareie 


‘Amazing “Queer Countries” 
Vista, 


packers a ‘With approvals’ Saxon 
California. 


| UNUSED U.S. Bargain 39 dierent wn: 


x 212-1. Jackson Heights. N.Y 


nore ‘Our ook “How to Collect 
Send for Your tree copy today! 
Eiftieten Stamnpeo. Littieton 26° RH 


JA rorutak science 


ype U.S, commemorstives: $1.09, Unused 


Sep SK Sate ae 


8,30 Bo Approvals 
wis, 


SIPPERENT 
Seldenbere. bit. Appieto® 


ALBUM. Hinges, Gauwe Detector Stamps, 
SEL A HE, dominate “Cornette Es 


fio DIPFENENT Wie RaweroT 
berla. Hatt, ete. 10e. Buckey. E 
low Bide Darton 2. Ohi ivaelane 
TREE) Scarce, Atomic, Barb ATigali 
Approvats ‘Star Stampa. Jamestown 
epee, Stamps 


Tio “Tre: 
FREE! Bie otldvige collection! Com 

memorativer. high values. ele. Approval 

Goncord. Box 23-6. "Beeviile, Texns, 


25 AUSTRIA All diferent only oct 
Beaute ier ehth Pictorial 
Hoe! Ay 


oataiog pee tieatly 
tus 


eelon, Caz 
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42 HOBBIES, COLLECTIONS 


48 PHOTO FINISHING 


WANTED Old “cigarette cards. Write 
gnatles Bray© Bast Bangor, Peuna, 

TERTING can be an interesting 
suitable habs White for copiers pare 
Heulars, Tustiuite of American fnventors 


‘OIL, coloring photographs can be 
qunating hobuy "ot prostabe sideline far 
those with 


Ea 
National "Photo Colaring Schoo! 
#55 Diversey Parkway. Dept. 1721; Chicago 


LOERT, Sn Sane von 
Sets bea ea 
Ba a 
NOUN lane al Dap 
on Rey a a 
Bo SMS eh eo take 
Remedi 


Dept. Sore. este St. NW. Wash 
ington 6. D.C. 
‘START a profitable and Fascinating 


avtieuiass, [Receive ree ‘copy lof Hadio 
Troubleshoot Fessive, Elec 


EXCHANGE Vieweards with members 
CE Se Se, Se 
Peers 

res Sr 
Sh St eaisa 


44 ANTIQUES, RELIOS, 


1g PRINTS of @ dumboa from Roll 96 
with this ad. ¥'Skrudland. River Grove. 1 
GUARANTEED first quality oversize 
pelts '@ exposure tolimade. 12" 450 130 
‘Pree ‘mailers, Western, Photo, Dept, 

Bur Bore 208 "san Prancisca 1. Cait 


50 PHOTOPRINTS, PHOTOCOPIES 
24 GLOSSY Photos, Beautiful Models 


og 25¢, none tree, 
De3t. 212 Hast 14 St 


TOCOPY Anyibine Papers, books 
No darkroom. an complete $6.95. 
Poof, $008 Plaintela Lane, Cincintatl 
38 Onis 


"EN good of seven fine aa 
iyi Cfandall_ tdano Pulls" Yaano. 


SELLING 600 Historical Firearms. 20.000 


Jers. “Squirrels Agates. Minerals Poss 
Marine'Shells Gold ‘Dollars. "Stagecoach 
Winchste aaa ‘Catalog #17. 1051. 


nots. 


lanhends 68¢--Bay. 
sute~Givliwar ‘Baber sy aeecio arrow= 
Reads $1:85—Fomanawks §3.85—Agate 28¢ 
arate fe Geode! 3ee. “Het” Wenana 


MINERATS 
& PRECIOUS STONES 

“GENUINE” deep red Arisona Rubies 
(Gnenets), Send. auarter for packet Bite 
SSPE" Sox ri Settee etone 


PHOTOCOPY kit _natructions 
(COD. $132), ‘Wentworth Co. 
NW. Tatn ‘Pit tiara Pla, 


SL MOTION PieTURES. 
SOUND EQUIPMENT 


garaaey See oe 
Hlenie GE nt Tovey" s875—al! rat 
aris See, as leat ded 
can Pie? Rae och aoe 


12 


over 100.000 priats on hand! Write today 
for Four’ copy ‘of Blacknawh's big eatalog 


Films. the. Davenport, iowa, 
KODACHROME Movies lists 106, sam- 
PE, SLO. SOF. rentals, Color sisdes— 
sis ‘nad tiyee samples $1.00. Galloway 
Films" P.O. Hox cusigton 20. D. 


‘LOW priced prospecting Oeieer Counter 
‘Smallest lightest, manutactared. Guaran- 
feed “operation. “Pree. literature, Hatson. 
Hivetrontes. 1030 8, 27th St.. Omaha. 


ADD "poe" f¢ howe projection sha 
ult golarhut oig-time Sickeladeun, sides 
Fiz. Wits for Free ligt Nicxolodeat 


PHONOGRAPH Records Cheap CGata- 
logue Paramount, “FP-313 East Market, 
Wilkes-Barre. Penna 


38 SONG WRITERS 


WANTED! Poenis for musioal set 
Write Songwriters’ Service. Clifton, me 

SPOEMS Walled tbe et Wo music. Free 
qzriination. Send'poess, MteNell” Mase 
fervor Munis, SioceS.'S. atesandria Los 
Miecies" Culitornia 


Oklanome ety 2 
POEMS Set To Music, Guaranteed Saiz 
isfaction. Send "Poems, Sonemaker, 602 
Main, Citnton. 6. 
%ORADIOS, SUPPLIES 
“_“s'rauirmenr 
TPREE—Send for new 1951 Buyer's Guide, 
Has thousands of top values in television. 
Fado, electronie, supplies. Coueard Radio 
Gorm, Bept 5-61, B01 W. Jackson, Chie 


‘jatifinots. 0 WY. “8 
{BUILD Moderit Improved “Plode Detec- 
tor, Radio.” Diode. with complete itlus- 
ated instructions, $1.00. “Five Best Fest= 


r 
gah Sieeuta ser" eetrontes Devt, Bal, 
Box Til, Chieago 80, Hin 

EARN while wllding tudles Cane Te 
vision. Experience unnecesiary. Parts 
ait” ynatnictions’ suppliea. Pree. detail 
Federal ‘Union Turnpike, Flushing 
1'New York 

FIX any radio, Amazing new instrument 
ocates radio troubles double quick. Simple 
instructions show you how, Thousands now 
in use. Free Write today for 42-bage t= 
Isteated ‘technical’ manual. "The fields 
Story." Feller Engineering Co. De 
2PS-1, 1001.8, Federal Bt. 


pie. am 30 fe 
eluate seat 
PS. 


"ib. 28¢. Dries €X- 
lag. of morie tiles" Empire 
Box 23" White Plains. N.Y. 


a 
0a Gate Bhan at al Bis 
AOS a Ra Be 
See De ea eee Ee 
eM botit Ohi ia Re 
Soest ones BRE 
AGATE. Gena rg a Woy We 
colt Shap GSP baal Wa 
$F CAMETTAS, PHOTO SUPPLIES 
TRI Fle ghieBargun Boo cid 
Pr pe 
Hd ee Sea eet 
iE ciate ria dade a 


Towanees, too, on your, equipmeat Write 
ow for your free 

‘Company, Dept 2. 
Chicago 4 

Stice 1990) 


to Central Camera 
230 S Wabash Ave 
WPhotographic Headquarters 


‘ree ata Ba kode. 
God tinine Coast. White 
ieee, Sat 


Sieur ase: cae cake 
pet on approval, Douelas Whiteside, Yo- 


ra Company. 
Chicago 2 
PHOTOMURALS. . Your negatives or 
ours. Catalogue 

oda vanowen St. ori Hlpwasd ‘Galt 


to 40% discount on 


Eee Meee Stags 2 ae 

EWPounst a nals Ba ST 

Greiet sige Tera 

Sit nat Sing SE 

Gta ticles 6 

Shy Nighas Sebati 

GUARANTEED Preah pe a 
as 


‘Califérnta. 

1000" Stient-Sound projection lm. #750 
International. 2120 Strauss, Brooklyn, 12. 
New York 

WE trade sel boy mee pimp. Gal 
lard 296 Coe" Ave Hillside ¥ 

95], ROSE Parnas Movies Roaachrome 
Goloctul fons! Beautiful girs! tert 200° 
$2395 amm 100" $14.95 0.0.0 "s accented, 
California add tax Avsion Daseet” 44i 
North Orange Drive. Los Angeles 96. Calif. 


hn 82.99."25 foot BEM $19 ‘Protas 
\ 
ders Box 6378. Davenport tows. 


MUSIC. 
MUSICAL INSTRUMENTS: 


me dtetate 
pee 
eee ek Su 
et a 
Soe eee ak P 
Catalog! World's iay omen 


36_ BUSINESS OPPORTUNITIES 

CASH For your idea, 290 manufacturers 
peed inventions. patented or unpatented 
List tree, Invention Bureau. 208-8 Clinton. 
Gax Park Tilinoss 

ELECTROPLATE Brass. Nickel. Chrome, 
Baby, Shoes, Free Literature, Electroplate 
Box 203. ted Lion. Pa, 


WHOLESALE Popular Used Jukebox 
Resords. (100-815.00) F.0.B, No Catalogs 
Miner. 204 Grima, Atlanta. Ga. 


HUNDREDS of Progucis from, fe and op 
Free Catalog. 2.42} Manhattan 
Ave., Brookiva 22, 8, ¥. 
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GET, tnto big profit leather Jacket, busl- 


ness, Horsenide, Suede. Capeskin, all ane 


yl Pordcar SCIENCE OPPORTUNITIES K 
MAKE Money 


tigy leathers, low factors prices" Writs 
SUE onippews ‘Falls Wisconsin. 


‘SELL by mail: free booklet, instructions: 
Manhattan "House, P.O. Box S0-L. Ne 
York 25. ¥. 

735 NOUR Easy! Sel name 
Roses. Pree Saniple. order blan| 
National 314 Summer” Bost 


Shicago 1 


Experience Free 
fauls"Meinnger. 0-3, Los Angeles 34. 


MARE, Rubi, ‘ 
out, aver ‘mittarss make 
ee Nforeides -Catalce of 


30" dens 
ree! Universal Box 1076-3, Peoria. Il. 


‘MAKE Perfume—Big Profite—Mailorder 


wart Gardens ‘Bor Susi Briges Station, 

Los Angeles 48” Calif 
‘OPERATE Profitable Mall Order 
1 24-D Main, Tazigier, 


ee ACEPTIONALLY Peer 
fume. Sat ance, 
Geultss ‘Pree, Geumerca, Box 14d. 
hhester 24, Stassachusetis 


ferent Rome-operated business gpporiuni- 
{ie wational Box e-Ke ee 23, 
‘Massach usets, 


Syooe hie Bante RTE ap 
a reflectors. bicycles, 
Gita ME treet 
REE orth 
Reade 
Su ie 
TELOrES aiogs aca 
iter at diag tas 
HEY dll Gatindi on 
OPeRaTE rable al gr SRE 
WOlEWEP ane Sage a 
Selena as 
15 Way eo DI 
SE ea RE oe 
SocHSH tease Sn 
Pint. ee ne ES 
gate AS EE ae 
ita tt 
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pone Wial ae te Sa 
143-4 Enright St_ Louis, metre 
ACTON Asieractsy ike BE 


Eeieate te deal ‘of manufactur 

 feduested our assistance in locals 
fee etch ee, rates, commis 
informations te gf American 
Hnventars, Dept 390, 631 Street. NW: 


= RVs aT Ta 
re Pra 
Ger eactin'a ate aren cls 
Longwood. Chicano 43. - 


SHIP Modcls—most complete line in New 


Nea ge : 
Eee Shae ee tee 
ons 


‘Samer Bilen 
Boston, a 


| paONnEns Seay or ee 
Waithe €. Milwaukee 2. Wis. 


| (BRASS, gears and-model_supp 
{he inventors, Send 
Model 


‘ACTION-—Action—Action, Inventors with 

tented and. patent pending invenione 
gation ‘eps 3-P- U.S, Patent Buchan, 
29 Heliman Bldg’ Los Angeles 19. Call 


INVENTORS: Without obligation. write 
for mtormation explaining the steps you 
should ‘take to secure a Patent, John’ X. 
Randolph. Registered Patent Attorney, 207 
Columbia Bldg... Washingtone1. D. 

REGISTERED | Patent Attorney —of- 
fers services, Sanders, 6430 Bvans. Chicazo 
51_nitinots. 

INVENTORS: Write Tor tree broehure 
“Rvidence of invention.” Labiner. World 
Building. New. York 


MEALENTS Irvine L.  MCcathian 326 
Bldg... Washington 


MeLachien 
Registered Patent ‘a 
PINVERTOR'S Guide free on. request 

tent ae 


Torney, HBA Manca Ses New ware 7. 
$0 rorutar sciENCE 


‘Riedte of americas Inventors: Dest. 30k. 
Give et. WW Washington 6. D6. 


Soe ee 
| sREsPOY, A, ner rin Age 
| preczaeeeee bimenee: 
oe 
| wor Berm epeintonen,, Mogele ste 
Eee 
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Egrion, Co. 90 8. Tripp. Debts 718, Chk 
ago 24. Llinois. _ test! 


jashington 13. D. C. 


peace EAM aaE pee 
Bee Sta ee Ee 


‘applies ree 
ioe Williams 
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6, NEW, lawn chai, 92 pleni tables | BUILD. inempensve,Conerete, lok: | _ 10 BALL Point Pons t Potnald 
etents rales ete Tadd a lsna with | maker, ap amc ‘Motorhac, “Wet | eran wunte Fajskey, FP Bopise Me. 
full size patterns, ‘Master- | Ciyde Lee. Mountain’ View 1. Oklahoma. | Carmel. Pa. ae a 


sisi BS, Tots Gish. Gncage St, ints. | ~ QuaNDEATAER  Cncr”ouaing med | “oie hes Thee Mond ie yoar Name 
REPLATE Your Own Sliver and silver- | easy. Shoptested photopackt plans dollar. 1a ied ier ). Harvey ‘De- 
piste ‘copper, brass. bronze articles. worn | Kueinpel Clocks. Minneapolis 16. te ee Be ia 


hi plated brane, Wonder “Stiver- | 9g WATCH HEFAIHING 

“WATCHES Completely Repaired 43.50, Bie 

QusTapteed: Berkowita, 1285 “Olmstead | PCG" Pivher' nbscareh Lae tase Poo 

Retires a NF iret od 
WATCH 

saltiness 101 FOR SALE—MISOELLANEOUS 


four spare time ito cash Maks | York 7. New York. BARGAINS Galore! 150 _D.E, 
quickulie, “‘hishty_oeofltable ‘lamps |~“WarcHis Weballt Wade to Wun Like | $1.0), Money Makers Likt 0c. ‘hively's, 


Shey omen preter” Ne" taeritey or | WATCHES aD nagete Mechel! Ane 

‘special tools required, “New 1951 56-1 3 powers, Bub ~s : 

TRisthed alate ions sauces adade | EARN Waieh-Clet Repaircy at bom | » iMGMing Ute! Gru 3.8; nuts 3S 
eats, Eig eat Seat at eucae er Sen talogue, (rows 

verters, boring compounds, and dozens of | Inquire Modern Technical Su; s a ork 3, 


& 
Remat Aise°ail Winds of"anckets | PS "West ct Steet Rew Yor “ie MY | (92 WANTED MISCELLANEOUS 
iede'ot' other parte everything Jou | pi@ACAMARERS Toole, Materials. Sup- SCRAP, Merouiy, (Quickslver) Tanta 
Hee Seca Sgn tno | BE iy, Catto, Onin Bo 0) SORRE e ae ae 
Eeara. meas, 


estuppiie Catalogue’ Bengal Gown: 


we 

Sabet Gens is roa se Be 

GOLD, WATCHES, ETO. |” “CUT own Hair” device $2,00, noteh- 

HIGHEST Cash Paid Por old. Broken | prot. Guaranteed. Mitchell's, Aurora, Ill, 

APT Sappies Gata | anchor feet Watts Sven | “ovoscusaer naga’ mimi a 

Sau ERNORET Pie orratig | Btnetat hee eaters, is ae 

Bae eat SM a scent ohh s, Boe Se 
ERE, Gif van 

TORN Werte. a Gal Bad Gigs 


Tor PERSONAL 


PSORIASIS: ‘Was everything 
falied to bring even temporary, Felted trom 


sofa Scrub is Gah es Ge 
setae i dost 
Sie atah Wb 


pestacies “denial” 
diamond tc Cash sent promot. 


Mite oat cae dot erga | thes ae ten eb, 
we sDRAUTIPGL ain git, | atta of BON gS dahacd Mat | fae frp cg, Nog’ ae te 
Seah ea a Nae 


LEATHERCRAPT. Copper woollne Tex- 
tule painting, Make’ sbate time broftable 
Unmet Pree iliustrated eatal 
thing you need. Kit 
Hollywood 46. Cal 


any. Box 1097-8, Clevelat 
I 


aa 
gol Reve grea op evat 
feeein kotor ote, Sie ft 

ana SSOW Saar GaGa 


id Veneers. Pree Price List. Giles Co,, | 917 ___ TOBACCO & PIPES 
Brownsboro. Alabama. FREE, Valuabie, “pibgmaking - inainic 


LULU, Mawall Rowman Let 
sping gig "Getibee “Renae 
Campbell | - 


hereruft entalorue Pleasure & | tious! Rxcitin ‘Carvavipe, 
Pint’ now sipien’ Belts Purses “Ghoes | 2629¢h« Disie Hamilton “Ohio a Mam 
hla er lathiege pet | 98 RAZOR BLADES. suAVENS | nanas Rani Gethin’ By 
PEE Reaches Leather Go. 2800 Wash ANTEED Finest Chrome dou- | 4%! sa mal tan Bo 
Inetin We" Phosnle artsoia puede ‘Biden 3.00" Ponipald. apie 

Oaks "Snelby. Ohta 


NEW 
Jo. 2000's of items. Send. 0c. Russo ‘Bocas aite wih 100 Daub 
Hkhalerart supplies, Pasha "245 Bout, ere Be et Knife (With 109, Double 


‘Blades, Guaranteed. Mall 
Spring, Los An lit Bayne ‘Sze Gin Aves Los A= 
KNOCKDOWN 
yore charanee Aly for iusentea Sree | “ep suPenn Chrsme Sted Ramer Sage | “WACUABLE Beam fer ties 
TR, aeshy inte, ox 148, Fakt Orage | sunele or bouble bags, sige Piseis. es | Lining oie Weight Publications, S23 
Tow Jersey. St Sonne Pl. Brooklyn N. ¥- pis 
{WR-ornaiment and novelty pat 
tefin Gy gis Witea ance for'aew, Eee, 
iee-list. Mosbro Pi 
fmica. Ontario 
BRASS, und, Copper Materials page 


terns, 


your thinking? It's. uneanny! Revolution. 
iy! Write: Bijou, Box 1121-8, Hollywood 


PR I i re Pe 
fay jen Grose pike oes eR a Ee | cee 


Ee icing 
PULL sized patterns. toys, novelt LBreeport N_¥-—_____________| ing. or protruding lest We Write ‘ior tree 
lawh omaiments: #100" Moder Wooderaft: | _ OUTDOOR Toilets _Cessposia, Septic | Intouch eenk ‘prot 
Saenger aed. dead Se Boe aiesP Ch 

‘al sas [awn avaamnect gad 


%3___BUILD TT YOURSELF 
‘BUILD Your Gyn “Tractor 
WATKIN. riding. ‘Pree information "Elis: 
Worth Tiactor Gi_.D-s, Cumptoaville. Catt 


HAIRSAVER booklet, Avoid Baldness, 
‘gend, 250° coin, to” Wosds, "o68—Teth St, 
Brookiya, 

SEGA Lae Sees ae Ae 


“MODERNIZE your kitchen. Iilustrated nctEXICAN Law. General Practice A 
manual shows every step. Save 70% the ney 1203 Arizona Street. Ei Paso, Texas, 
‘va jesale on — SHOGHING Bubble Danoer Soe, Tupler 

Thombert way. Whol Tnoekor ae 3 


“PALM Postar beta ae 
ile 230 Row ‘Rogers, Box #87, Palm Beach, 


“ADVICE 

jUR Problem is my Problem.” Pro- 
epoed consultant on aay 

eond ft 9, Michael Paci, Sia 
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106 ADVERTISING 1% TREES, SHRURS, GEIGER Counter. Skelevon.. $16 post 
Soa wee ROOTS, 


24 WORDS in 90 Weeklies. 5496. H. J 
Darn Hays. Jaccsou Teanessee 
SDVERTISES Ht Wor #0 Newepeoerh 
$3150, Lists Free, "Advertising" Bureau. 
10Si1-p Springfield. Chicaro 4: 
Roig Adversiing—eet | instructive free, Wee 
julde, ratebook 10e. Ideas developed. 
rtisements “prepaied {tee Chicago| | FORTUNE may be yours. Detect ure: | oD hce Gili pine None Renseiht 


a Service System. 1917-0 North ‘Kenneth 
avert ine Acency” (Established 1900) service System. 


DRAWING & ART SUPPLIES nome "in apare. tim 

isouwneeanrsonns — |i Spel Iaventontors, Box 
"FREE Art Test, Give Age, Commereal 5 Canade 

‘Box 8066. Dalias 5. Texas. 


DRAPTING and artists” materials cama 
log thousands of Items—25e. (deductible 


‘snint John. 


140 HAIR PREPARATIONS 
“HAIR. For falling hair, Itching Seal, 


ith SHAS, Pe a a, 
Siege, ee ee | One ee mae: | SE TOR. Wie td eer 
TREASURE—M- Geiser Counters c Bot give our home 

inv _‘TarrooiNa surriaes | —Mincat tects Wy Say mrs | AP Moaa i? alt, Mette We 
[pe = #4 le everywhere praising God for 

AATCoTanee perce ga eae’ facta Lr 

frased hes ree ee ~ wentead be fant Detects | treatment box is the Same Thing. pro- 

fee og | ir fe aca far | hound tabs ie Wt! vw wa 
‘MAI A eee oP. | in Cleveland's papers. and a free broadcast 

Tae GANDY MARING Hrtate® fa piace ee | Sante ar tnd fs Eocet 


‘MEN-Womea—" Everybody likes Candy.” 
Learm to make professioually at ‘home 
(Gur 40th ‘year Ragsdale Candies. East 
Orange. New Jersev 


121__ FRUITS AND FOODS 


le INFORMATION 


‘COPFEE Substitute; Four Different For 
suing 6100. 7e Plumb, Herkimer 1. N.Y. 


riers, a IG 
iReet flee a e its NaN Lists 
we arr ane 4S 


MAILING Lina. “All Kinds 1000 45.00, 
Dixie Service, Kite. N. Carolin 


TODAY’ S BIGGEST ‘PREFAB BOAT BUY | 


Saas oF 


Handsome oa 
and Zebra* 


SEAT COVERS 
LEOPARD SKIN 


Let's go nativel Smart 
looking, easy sliding 
*Simuloted jeat covers. . . guar- 


ZEBRA HIDE —snieed fodeprosi, sei- 
Coll of the wildt Goy Proof, custom tailored. 


Siipes moon sigay tax, COmplate sat $92.95, Fix It Yourself 


5 
y & .. 
Save yourself a lot of expense by doing your 
\V/; | own odd repair jobs, Get this new addition of 


a famous book, showing with diagrams and 
directions, how to fix and repair furniture, 
electric outlets, windows, doors, leaky pipes, 
floor boards, chimneys, boilers, weather proof- 
ing, painting and hundreds of other construc- 
tion and repair jobs. Picture diagrams show 


scuff, fade or soil, Cus- f 
tom tailored just $32.95 
complete! 


Send $1.00 deposit. Balance paid COD. 
We con fil all moke and year cars. 


SHORR’S how each job is done. Full cloth bound de luxe 
Dopt. PS-2 edition only $1.49. 
10600 Grand River 
Detroit 4, Mic H POPULAR SCIENCE MONTHLY, DEPT. 251 
‘anno 353 FOURTH AVE. NEW YORK 10, NY. 


Amazing Attachment MAKES OLD REFRIGERATORS 
INTO MODERN Automatic Defrosters!_ ———~ 


Thirty Million Prospects. Sell withoit “‘selling pres- 
sure”’ on sensational Free Trial Plan. Just plug it in 
and leave it. Frees women from drudgery and mess 
of defrosting. Saves electricity. Keeps food longer, 
better. Gives longer life to refrigerator. Secret 
“follow-up"’ Plan often brings five additional sales by 
making every user your agent. Big season now on! 
SENT FREE...JUST SEND NAME! 
Don’t send a cent—just your name on penny posteard. We'll send you 


the biggest money-maker you ever got your hands on and guarariwes 
your sales at prodes aa high ns $500 on each sale. Rush your name! |S eveverySAel 


MAXILUME COMPANY, 125 West Hubbard Street, Dept. D-92, Chicago 10, Illinois 
82 Porutar science 


FACE FORWARD 
WHILE YOU 
CONTROL SPEED 


X AND pirectIoN! 


incomparable MARTIN +200" with full “Twist Su AT HLP. 


wer, speed and maneuverability! EXCLUSIVE 
oe Keaturse’pat control of speed ‘snd. direction d 

Twist RIGHT IN THE PALM OF YOUR HAND! MARTIN “200” with “Agu 

TSH? ONLY MARTIN GIVES YOU: ¥ “Srxcro Twist" MARTIN 75° with “Se 

Twin “Twist-Suirr” ¥ “AQUAMATIC CONTROLS” MARTIN “45” with “Syncro-Twist” 


its. Mechanically-controlled intake poppet valves MARTIN *20" 2/4 1. 
ae Vertical stern adjustment y Full sees MARTIN MOTORS are priced 
tion and 


eens Spercred comes from $114.75 F.0.B. Factory 
it Martin Motors for 


| 
| Complete, illustrated booklet with descriptions of The 8 Gi 
1951. Sent on request. Write: Martin Motors: Dept. 5112, Eau Claire, Wisconsin 


J MARTIN MOTORS 
Division: National Pressure Cooker Co., 


4 ‘Conodian Soles by: MARTIN MOTORS 
~*__ Division: National Pressure Cooker Co, (Canede) Lid, Welleceburg, Ontario 


MAKEBIG MONEY things — i 


LAWN 


MOWERS (ayn Stay 
me Ol & 
as NDER “al st, uck 


Enjoy a profitable lawn mower sharpening business of 
your own. No previous experience needed: Place a hand wi 
or power mower on the Universal Grinder. With only ITH 
fsof-up you quickly grind the stationary blade and 
ail of the Fe proper clearance without us 
‘ARealMoney Maker, | Many mojor indi 
"Phage you for get: | ties depend on 


Hake Becrman Ppa fae en Else “erred os 

SBeoreg ey acca hss and mace bd | NT of mtercls where the joint must be 

Gi ouse of Acearce writs: “t bave 224.07 | Dermanent. Plobond teally. “Bonds Anything to 

Live 1H mies from Yown. Yet have already made | Anything.” Joins metals, chino, tile, wood, plastics 

saan an ate iain nina ad pais Rima, Gua, Gemaieek pape, Ww 
ROGERS MFG. CO. a Lindsey, Ohi rubber, wallboard fo themselves and to each other— 


TATRA Tele] | remanent! Sets quickly; never gets brittle: stays 


flexible; easy to use; one adhesive for all purposes. 
jOGERS Dept. P-2i, Lindsey, Onio i] 


Please send me full facts stout the Universal Lawn Mower Grind- Brush-top bottles 25¢ 
SES8S TE LIP atomey mand “opportuniticn || ‘Ssepsvct ialaee stcses 


po | hobby and hardware W. J. RUSCOE CO. 


| 
Appnes: | | stores. Or wr 
es — J | +1M Goodyear TER Co 


AKRON 13, OHIO 
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Snow, Puddles 
Protected by the ORIGINAL 
Ignition Weather-Proofing Line! 
SEALTIGHT 
IGNITION INSULATORS 


Seal Out All Weather 
from Your Ignition System 
SHORT - PROOFS YOUR CAR 


‘The most needed protection on your car. At last 
manufacturers, too, are recognizing the need for 
Sealtight ignition insulators, which WEATHER- 
PROOF and SHORT-PROOF the spark plugs, dis- 
tributor, magneto and coil. Now Sealtights—the 
first’ Weather-Proofing Insulator original 
equipment on ‘many new cars. You can weather 
proo! 
son, Cl 
or be stalled in rain, snow, 
can keep you going thru an: 
ASK YOUR DEALER or 
tion, Giving Make and Model of 
Pull Direetions for Installation with Each Set 


SEALTIGHT CORP. 


Dept. PS251 Cedar Rapids, lowa 


~ Guide to Better Living 
as beyond city 


‘Why calla tow car 
et, when Sealtights 


IT’S FREE —and it’s filled 
with valuable data on famous Myers Pumps and 
Water Systems. Gives you complete facts and 
figures on construction, engineering features, 
capacities, etc. Covers full Myers line of water 
supply equipment—including brand-new Myers 
Water Conditioners to solve every water prob- 
lem. Makes it easy to plan the ideal water 
service for any size home or farm. Mail coupon 

today for your personal copy. 


THE F. E. MYERS & BRO. CO. 
Dept. 1-94, Ashland, Ohio 
‘Send my free guide to better water service: 


es 
Address 
Town ____stete_ 
84 PoPuLar science 


TOOLS AT WHOLESALE 


DIRECT FROM FACTORY 
quality, fully 


Full fine 
guoronter 
mechani 

HALF REGULAR PRICE 


ta ey Oo SE 


Permanent Price Protection Plon ODS == 


guarantees you wholesale prices, 
WRITE TODAY FOR FREE CATALOG 


MECHANICS CO-OP 


Dep!.B = OAKLAND 8, CALIFORNIA 


068) 


BUILD HEAVY DUTY MACHINES 


a eet 
coletar sorte 
muchiner tt Matas working cioesinon coasts 
letra ch hiedas printing putes 
F * EE ment, woodworking machines. midget 
Setar dian Sasiere: fot eats 
GALOG MAMDBOOK net: Wate, actors 
183 SETS OF PLANS. ‘wicwoLS EQUIPMENT COMP: 
VALUABLE INFORMATION 


LECTRIC MOTOR BARGAINS! 


es 00 Or: § 7.50 
ry. 00 r .00 


Ya fed 


3g HP BSR A3E2° ¥ 80 gas 


VHP cy. peteen Sy 


ROBERTS ELECTRIC CO., 7232 Madison, Forest Park 11, Ill. 


GROW WITHOUT SOIL! 


YOU can. grow vegetables, flowers or rare 
plants ‘without soil (HYDROPONICS ) 
every day of the year. Start this fast, cle 
EASY way to row, any” plant for kun ot 
PROFIT now. Big returns from small space. 
ind posteard today for FREE picture book 
showing how others from every state are 
succeeding in this new wide open field, 


FOR FAST ECONOMICAL 
WINTER TRAVEL BUY A 


SnowCar 


Four passenger 125 h.p. mod- 
el as low as $1985.00, Two 
Dassenger models—81550.00, 
CALLAIR 
‘WYOMING 


AFTON, 


st Measures As It Ri 
ROLLER RULE 
HANDY MECHANICAL PENCIL, 


Measures Curves and Straight 
Lines, Any Shape, Any 


oy Diane aay 
ne Surface. 
Bike na Made 
decurstely on. *inch-O-Meter 
1 ae Bae 


cout 
‘Back Guarantee! 
extra), In Calif, add 
Soje: sale Tax. 


PENCIL SALES CO., Dept. PS-2 
Room 6, 1213 £. Ocean Bivd., Long Beach, California 


THIS DEAD BLADE still looks new 
but it blurs rain, smears muck, streal 
glass. DEAD blades make dead 


WHAT LASTS FOREVER? Nothing does. 
This is especially true with Windshield 
Wiper Blades—even though made of finest 
natural rubber. Corrosive windshield film, 
wind burn and hot sun Bake the life out 
of wiper blades, often in six months or 
less. Dean blades cause dangerous wind- 
shield smear. Dean blades make dead 
drivers. Make sure your car has live, new 
windshield wipers. 


Change Your Wiper Blades 


Next time you buy gas, change to Live, 


WHAT LASTS FOREVER? 


THIS LIVE ANCO BLADE wipes 
clean, clears rain, clears road muck . . . 
lets you SEE, Protects your loved ones, 


New Anco BLADES... Ratn-Masrer for 
Flat windshields... CLEAR-FLEx for Flat or 
Curved windshields. They fit all cars—wipe 
quicker and cleaner than any other blades, 


AL 
Linkage, Bar Linkage, and Direct Drive origi- 
nal equipment vacuum wiper motors, 


THE ANDERSON COMPANY 
GARY, INDIANA 


FOR EASY HOME ASSEMBLY 


ROWBOATS 


1010 14 FI. 
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- AMAZING SHIFT OUTBOARDS 
HAVE NEUTRAL, FORWARD, REVERSE 


HOW SCOTT-ATWATER SHIFT WORKS. Shift lever 
(1) moves gear selector (2) to the left to engage 
forward gear, right for reverse. When selector is in 
between, motor is in neutral 
FREE OUTBOARD BOOKLET shows Shift, latest Scott 
Atwater improvements, automatic controls. Helps 
you pick the right shift motor for 
your boat, Explains easy plan for 
buying your outboard. Packed with 
pictures, detailed motor facts. 
——— MAIL COUPON NOW !—-——-— 
Scott-Atwater Mfg. Co., Inc. ! 


is 13, Minn. 
send FREE OUTBOARD BOOKLET. 


City ae 
{Export Dept - American Stel Export Co, 17 Madisen Ave. W.Y.17,.¥. 


| 
| 
| 
! 
| 
J 


Install the 


PRECISION 
folding stairway 
YOURSELF 


2 all ceilings. Just saw the hole 
ng-—frame the hole with 
the stairway in place and 
the stairway at the calibrated 
ceiling height. The. Precision Stairway 
is simple ‘ard easy to operate, No 
springs, actuated by counterweights, it's 
perfectly balanced, raising or. lowering 
tasily with one hand. Composition safety 
treads on steps, Insulated door panel. Ri 
Made of No. i Ki 
heavy cast al- 
‘Approved by 


quires no ttle. spac 

ried popular with east brass hing 

yminum rocker arms and brackets. 
HLA. everywhere 

See your local lumber dealer or write direct today. 
Manufactured by 


PRECISION PARTS CORP. 
Nashville 7, Tennessee 
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ise pontry hou 


OTTAWA 


Mule Team Tractor 


Finest low-cost tractor. Coats too 
little to dg without, Engines burn 
; Seven models. Starter and 
e lights available, Other larger M 

Troms. Over 4,000 im world  Fisne-proved and teoted 
‘At‘iow cont thay ousliy'mow, Blow, dise, barrow, plant, cultivate, ete. 
Sh\only dinect to user Write for BREE det 

OTTAWA MPG. CO., 2-101 Garden 


Look Bette? 


MAKE OUR OWN FOLDING TABLES: BENCHES “HORSES 
= wm FOLD-A- WAY. 


CHANNEL STEEL LEGS. 


1S *210°9 A WEEK 
Worth a Penny Post Card? 


‘Then RUSH postcard with name 
and address. Get FREE details 


ious men handling new 
Automatic Defroster for refrigerators on FREE, 
TRIAL basis. Learn how housewives hand you 
big profits when you just plug in the D-Frost-O- 
Matic to end defrosting mess forever. Send card 
for Special Offer TODAY. 


Fars maSien GLAZES 


ost 
oF Te, 


not a paint! —nothing t 
MASTER GLAZE is 


& TREE Camere” 
; “FREE = 


ELECTRIC SHEAR SHARPENER 
p— ler 70,000 Sold—It Must Be Geol 


3. Paint Hydroplones, 
Burgbouts, inboard ond 
board. With our easy. 


for illus ‘catalog. 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 


plaster. Sticks ahd, stays. put 
{Boer not chip, shrink or fall out 
Easy to. use, ‘Economical. Mold 
it, chisel it. polish or paint it. If 
unobtainable’ from ‘your lumber, 
nt or hariware dene, the big 
ah can will be sent you 
paid (in U'S.) for only $1.15. Fall 
money-back guarantee. order now. 


DONALD DURHAM CO. 
Box 804-N, Des Moines, Iowa 


WATER 
PUTTY 


ep Zite nor swat 


CRS AND STAYS OL 


More Hours of FUN 


with this NEW 
Outdoor Light 


Model 200 


:] New 


FLOODLIGHT LANTERN 


You can fish and hunt longer, have plen 
of light on the trail or in camp at night wit 
this great new all-purpose Coleman Flood- 
light Lantern. Superior in structure, appear- 
ance and service; more compact in’ design; 
sturdier buile for hard use. Improved burner. 
Larger fuel fount (11 pints) gives 8 to 10 
hours lighting service. New at- 
tractive red porcelain ventilator 
top. Instant lighting. Floodlights 
100 ft. area. ‘Stormproof. Safe. 

See it lighted—ask your dealer. 


Big Outdoor Spotlight 
Easily attached Coleman Reflec- 
tor makes a powerful spotlight 
of your las Concentrates a 
flood of brilliant light wherever 
le of high luster 

steel; adjustable handle. 
meals Quick...More Fun 


eos FOLDING 
| Coleman Fetes STOVE 


Cooks like acity gas range. 

Lights instantly; easily reg- 

ulated. Folds up and car- 
slike a suitcase. Durably 

» built for long se 

your dealer. 


Please send me free literature about Coleman Lanterns, 
Camp Stoves and other Coleman Appliances. 


! (NAME. 
J ADDRESS: 
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OLD TOWN BOATS 
I 
i 
i 


FAST—old Town 


Lapstrake Boat 


Smoors lines of this lapstrake out- 
board boat help you start in a hurry— 
1d get there fast! She’s roomy, too, 
with wide cross seats (folding backs) 
and Jong seats on both sides at the 
stern. Handles easily, with deep bow 
to fight stormy waves! Built of hand- 
some woods for strength and service. 
Upkeep is easy. 
FREE CATALOG shows just the model you 


ed. Write, a teder! Also rowboats, 
iling ding 


(Old Town Canoe Co., 742 Wood St., Old Town, Maine 
PLEASE SEND ME FREE CATALOG 


s accuracy you want 
ROAD-MISER has 


's condition is a constant reading of 
‘Test it-anytime with © ROAD-MISER 


ime and dial aise 
“$1.30 in check or money order ‘pays for set of ROAD 
MISE Disis and airmail postage. 


DIALS Bie aiio"etitomie 


YOUNGSTER WILL 


LOVE /7T! 


jungster'a TRACTALL 


Wyeride ota lifetime! [coke 
Sire ike a manaee Tractor. The 
perfect gift for boys, girls, up to 
fy old. Chain Bri 


Eittratir, FEE tra oer. 


Buffalo 3, W. Y. 


Now! The Most Fobulous Road Racer In Auto Hi: 


Snjov thi 


FREE Ci ves 


Hammer Blow Tool Company 
Wausau 14, Wistonsin 


9M STUTZ_ 


‘Check “OLD TIMERS" You Wants 
1811 Mawel 32.59 


SEE them at your hel 
Add 250. fe 


TS, 


imma 250 
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Hore’s.a really EASY way to remove any paint, 
enamel, varnish, shellae oF Incquer frotd any 
Sind’ of surface. Just apply 


WONDER-PASTE 


ria eta ti tee 
Fel eee eae ean ras 
jurface is eft a0 elean, ho tedious 
maar vee a 
SiebaSiech tmnt laa 
Write to us for Wonder-Poste leaflet 
At paint and hardware dealers everywhere 


Wilson-lmperial Company, 121 Chestnut Street, Newark 5. 


REPEATING 


ere LEAKS ie 2 fe Es 
‘Repat 


| chonge chokes 
quickly) inthe 
field. Mo spectal 


quired. 
iii 


ECONOMY VALVE SEAT CO. 
1426 N. Keating Ave,, Chicago, Ill. 


GENUINE Mahogany BOAT KITS 


“Yacht” Lookt 


First Time Ever! Expen: 
All ports pre-cut, reedy to nemble, 

ety te fotow plor. Choice of TY or | 

12! modelo & other marine plywood | 


models. 12' vility rowboat $69.50. 


Fo tEcateog BAY STATE BOAT CO. 
‘eter wnire 20 MAIN ST., CAMBRIDGE, MASS. 


BATTERIES ‘#8i3si 


‘and re-cast junk batteries into new, with and 
without’ new materials: the latest achievement 
upply complete nstructions and. everything 


ATTERY LABORATORY SCHOOL 


DEPT.PSM, MINNEAPOLIS 4, MINNESOTA 


| Start a NEW BUSINESS! 


hide Sea 
‘SHARPEN DULL PIPE WRENCHES 


rapes 


ca Pabst 
shou 


{ss (cots) 


49° 89° 
PINT quany| 
<r 


WRITE FOR CATALOG 


= 6724 ROYAISTON/AVE. + MINNEAPOU 
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VRE HULA DI VER 


“BEST BAIT BY A DAM SITE"— say Toby Shopper (leit) 
and Hank Werner, who took these beauti 


N.C, on the new Hula Dive: 
wiggling action by speed of retri 
You control running depth by le: 


time allowed Red-hot open-wat 
and other game fish, Id 


“C2 Pent 
EACH 

$1.25 
AT YOUR DEALER fe 0x. cnoieg 7 body colors 


RITE TODAY FOR BIG FREE 1951 ARBOGAST 
“OLOR CATALOG—FULL OF PICTURES OF CATCHES 


FRED ARBOGAST «¢ co., inc. 


NEW : 
BALL-BEARING 
BUMPER JACK 


© SAFEST, STURDIEST BUMPER JACK 
EVER BUILT! 

(© PRESSED.STEEL TUBULAR SHAFT— 
RIGIDLY ATTACHED BASE. 

© SAME PRINCIPLE OPERATES 
AIRPLANE WING FLAPS. 

(© HANDLE CAN'T SPIN WHILE CAR 
IS IN AIR—FOLDS OUT OF WAY 
FOR STORING. 

© FITS EVERY BUMPER. 

ROLLING BALLS REDUCE FRICTION 
=A CHILD CAN OPERATE IT. 


AVAILABLE NOW 

THROUGH YOUR 
UNITED MOTORS DEALER 
‘OR USE THIS COUPON 
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REMEMBER IT’S DANGEROUS tars) taelty guest = 


== Firestone 


JGOODRICH, UNITED STATES, GENERAL 


£ OTHERS, MOT RECAPS. 


avesn. 


S FREE COURSE! BIG PROFITS! $ 
Flocks & Sandblasts 


SPORTONE MUFFLERS 
$445 
‘All other popular cars 5.45 
V-8 Dual Sets 

Chromed Silentips 


SANDEE MUFFLER CO 


Ford & Chevrolet 


8 WEW MODELS! FROM $42.50 
Frame: Carag Sith-Rowboon Sang Prom 
Caine town se ieh 

Ey met omer eet. Pot 
Sao 
a 


USA. 


357 MAIN STREET, DURHAM 


Noull always have lots of fun 


with a 


HARLEY-DAVIDSON 
WYDRA CHD? 


Thrills and adventure are all around you, when you 
ride the exciting, super-smooth Harley-Davidson 
Hydra-Glide! It's your all-season ticket to endless 
good times, on delightful gypsy tours, sightseeing trips, 
at races, runs, and other motorcycling pleasure-events.  # Adress. 
Easy to buy on convenient terms, so why not join in 
the fun? See your dealer today. Mail coupon now. 


OPPORTUNITY: Valuable franchises available for full line of Big Twins and 125 Write today. 
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16" Sport Cruiser 
$330 


y 10 
SY SEMBLE 


PACKAGED 
BOAT KITS 


WORLD'S BEST BOAT BUY! 


Racers & 127'-14 


CUSTOM-CRAFT 


ASEMI-FiNy 


‘Ovtboords 127-16" 
2 ie 5125. v0 


< cS 


Kit prices opprox. -F.0.8. Buffalo 


features. Top- 
grade materials. 
Precision cut and 
pre-assembled parts. 
Advanced de- 

sign. Top 
performance. 


BOAT HARDWARE 
small be 


FISHING RODS FREE! 


@ What kind should you buy? Solid steel, tubu- 
lar steel or glass? What are the advantages of 
each? Which gives best action—most sport— 
best value? A new “True Temper Fact Folder” 
explains the merits of each. It describes world’s 
finest, most complete line of rods—including 
the new True Temper Dynalite laminated glass 
fiber rod. No obligation—write today for free 
copy. 


USE THIS COUPON PLEASE 


TRUE TEMPER Corporation 
MAKERS—THE ROD OF CHAMPIONS 


Sporting Goods Division, Dept. 10 
neva Ohio me 


1 
| 
1 
| Please send your new True Temper Fact Folder tom 
1 
1 
1 
1 
1 


et | 


92 POPULAR SCIENCE 


FINE TOOLS 
, WEEO 1 
i.» FINE OIL. 


Prevents Rust 


+ Cleans « Polishes 


SOLD EVERYWHERE 


Are You Interested In 


SHOOTING? 


for 


LE ASSOCIATION 


aeae a liend Aver N: Wes Wemhingon Be 


1605-€ Rhode Isiond Avs 


| 


WORLD'S SMALLEST RADIO $4.99! 
~ ‘or 


i NOW! Build Your Own 
im RADIO-TELEVISION SETS 


Dbullt your own 80-Tube 
io. luxury port 
peed 


He 
oi 


ni plans with step-by-step pletures tell 
BUILD. D 

i s Tle 

handuomely printed In SLX 


ger. clothe bound. over 
pictures! Only $1.98 ‘if you order while this edition 


TRY IT FREE FOR 7 DAYS! 
Rite boat new us amazin 


$1.98 plus postage fees—or send $1 
theo. try it yourself for 7 days WITHOUT 
Gelighted, "return book for full refund. 


POPULAR SCIENCE, Dept. 251, 353 Fourth Ave., Mew York 10, N. Ys 


™"” JOHNSON 


SEA-HORSE 25 


WITH GEAR SHIFT... SYNCHRO TWIST-GRIP SPEED 
CONTROL : ; . SEPARATE MILE-MASTER FUEL TANK. 
A super-powered motor that handles easily. A smooth-running 
motor with an unbelievable range of performance. A Gear Shift 
motor with Neutral-Forward-Reverse. A long-cruising motor with 
separate Mile-Master Fuel Tank. Ideal for speed (over 30 m 
—“big” waters—outboard cruisers—water sports—and fishin’! 
See it! Drive it! Look for your Johnson dealer's name under “Out- 
board Motors” in your classified phone book. 
FREE! NEW HANDY CHART. Fut! deta 
‘Sea-Horees for 1951... motor for every outboard 1 


JOHNSON MOTORS, 500 Pershing Rood, Waukegan, Ilinois 
In Canada: Johnson Motors, Peterborough 


FOUR VERSATILE MOTORS FOR 1951 


sea-norse 25 


sea-norse 10 } 
f SEA-HORSE ” 
dJohnson—America's No.1 Choice 
for DEPENDability 


*AIl prices f.0.b. factory. All prices subject to change without no- 
a tice. All h. p. ratings are OBC Certified brake h.p. at 4000 r.p.m. 
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GRAVELY 7 


OFFERS 20 MONEY-MAKING TOOLS! 


Make good money this spring plowing gardens 
with the powerful Gravely Tractor! Perfect 
seedbed in one operation. It's easy to earn $30 


—you collect the fee. 
ickle or Lawn Mower 


garden and field ve, 
‘verse ; moderate Tnvertmégt ; 

easy way to get a Gravely of your 
fown—and make. probe 

tT Power vs 

tells you 

to put Power to 


almost 


GRAVELY MOTOR PLOW & CULTIVATOR CO. 
BOX 264 DUNBAR, W. VA 


Pioneers 
AIR 
BULULES sHoor With SAFETY 
RE sare” SHOOT WITH COMPRESSED AIR_ALWAYS READY 
Practica ci ee ust ue an nar latae of ooldosty_sgot 2 SAFE 
ayy Big ng ee 
Resta AIR thee GO. WR MARION STEsST. LOUIS 4 MO. 


HARDENING » FORGING » MELTING 


For general heat-treating applications 


UTILITY OIL BURNER 


$89.50 fob 
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; A bypurha MN! 


.».Saves costly repair 
of walls and ceilings 


This complete heating kit—ready (0 use— 
provects 18 of roof by melting ice on roof edge 
and guteer. Eliminates wi cer damage .. 
sendy replastering and rep 


contains 60" durable 
ied ered heating cable wit 
fag, root clamps, instructions 
hho'VoleACDC 
ROCKBESTOS PRODUCTS CORP. 
New Haven, Connecticut 


DRIVE BEHIND A FRIEND WHO 
KNOWS EVERY TURN 


py) seanine new FRUIT TREES 
Pexeeess 


PLYWOOD BOAT KITS 


a “27 


paint, ete.. to complete the boat shown. Send tor 
(Sheed ot all eda ow Ue is. Treen included. 
E WOODCRAFT 

Cs minneapelle 21, Minn. 


Basic research at RCA Laboratories has led to most of today’s all-electronic television advances, 


a 


At the heatt of evety television set/ 


Why show RCA Laboratories 
inside your television receiver? 
Because almost every impor- 
tant advance leading to all- 
electronic TV was pioneered 
by the scientists and research 
men of this institution. 

The supersensitive image or- 
thicon television camera was 
brought to its present perfection 
at RCA Laboratories. The kine- 
scope, in these laboratories, be- 
came the mass-produced electron 
tube on the face of which you now 


watch television pictures. New 
sound systems, better micro- 
phones—even the phosphors 
which light your TV screen —first 
reached practical perfection here. 


Most important, the bulk of these 
advances have been made av: 


See the latest wonders of radio, televt- 
sion, and electronics at RCA Exhibition 
Hall, 36 West 49th St., N.Y. Admission 
is free. Radio Corporation of America, 
Radio City, New York 20, N. ¥. 


& 


Labora- 


tories, today’s RCA Victor home televis 
sion receivers are the finest example of 
moder electronic engineering. 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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PRAIA keeps 14,000,000 engines CUBAN 


Over fourteen million Motorists, Farmers 


and Fleet Owners use Fram Filters 
to Protect their Engines! 


ILRAN engines last longer! Dirty engines die young! And, Fram 
‘cleans the oil that cleans the motor.” Takes out the harmful dirt, 
dust, grit, sludge and abrasives that contaminate the oil and cause 


excessive friction, wear, breakdowns and repairs. 


THE DIPSTICK TELLS THE STORY 


When the oil shows dirty on the dipstick, it means one of two things: 
If you don’t have an oil filter, you need a famous Fram Oil and Motor 
Cleaner. If your car has an oil filter, you need a new Fram Replacement 


Cartridge—there’s one to fit most every make oil filter. 


Insist on genuine Fram Replacement Cartridges for top performance. 
. world’s largest manufacturer of 
Oil, Air, Fuel and Water Filters. Because when you install Fram ... 


You can always depend on Fram . 


you don’t risk a red cent. All Fram 
Filters are unconditionally guaran- 
teed! Fram Corporation, Provi- 
dence 16, R. I. In Canada: J. C. 
‘Adams Co., Ltd., Toronto, Ont. 
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To get the name of your 
smecrest From Decler, coll 
Western Union by number 
cond xk for Operator 25 


You 
otection 


Now, famous Fram Filters guard 
engines at every vital 


point. Seal out the 
deadly abrasives that 
fob miles from engine 
life. Remove harmful 


internally. Seal in 


leet ee 
engine perform- % i" 
sree ae 


OIL + AIR * FUEL » WATER 


FILTERS 


ie: re 


LY hha MS (=, 
fag 
This Month 


This May Be Tomorrow on Wheels: GM's startling 
300-hp job is a crystal- into what's 
in your car future, Page 130 


Those Are War's Dirty Trick: 
ing played on 
a Russian-type 


Ever See a Televisios 
One TV show really 
it cats pie and drinks coffe 


see how easy it is 
n that can hit 30 
Page 226 


Want 2 Flying 
to build 
mph. Hull cost 
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1951 PLYMOUTH ee 


‘These light patterns, traced by a wheel and the ear body, show (top) how the old-type shocks 


Sat Se | 


PSs self-styled Doubting Thomas gets 
a surprise when he tries out a new type 
of shock absorber at his big Speedway. 


By Wilbur Shaw 


Ps PHOTOS BY HUBERT LUCKETT 


'VERY so often an au- 

tomobile manufactur- 
er puts something in a car 
that mal people say, 
“Why didn’t they think 
of that before?” Plymouth 
for 1951 has done just 
that. This car has a new 
kind of shock absorbers 
ugmiaaes that take most of the 
jounce out of bad roads. 

I had my reservations about what could 
be done with shock absorbers when Plym- 
outh offered to send me a spanking new 
car from’ Detroit to the Indianapolis Speed- 
way last December. They sent not one car, 
by the way, but two—the second one was a 
50 for comparison. 

In the racing business we have experi- 


REPORT FROM THE 


POPULAR 
SCIENCE 


ad 


Chrysler eering figured out how to mount 
two flashlights (arrows) used in tests above. All 
Chrysler Corp. cars have new “Oriflow” shocks. 
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CONVENTIONAL 


L 
The le involved in the Oriflow shock 
absorber is shown in this diagram. When car 


wheels hit bumps, the fluid-filled cylinders of 
the shocks move up and down over Pop oe 
pistons, This forces the fluid to circulate baci 
and forth through passages in the piston. These 
passages restrict the flow and damp the car's 
springs. In conventional shocks these passages 
are holes in a thin plate. It's a characteristic 
of such plates that their resistance to fluid flow 
builds up fast as fluid velocity increases—as in 
a hard jounce on the road. So, through a relief 
valve in the shock’s base, the flow-resistance is 
compromised to take bumps averaged between 
mild and severe ones. In Oriflow, the passages 
are long and tubular. Their resistance to fluid 
flow builds up more gradually. So they cushion 
a car against both kinds of bumps. 


mented with all sorts of shock absorbers. 
The best of them relieved’ the drivers of 
only a part of the punishment inflicted by 
hours of pounding driving on’the race track. 
When a race ends a driver feels as though 
somebody has beaten him from head to foot 
witlra baseball bat. In a long race the shock 
absorbers get so hot that they crackle if you 
drop a little water on them. 

First let's straighten out some possible 
misconceptions about shock absorbers. As 
the Chrysler Corporation itself points out, 
the name shock absorber is an inaccurate 
description. The real shock absorber in a 
car is the spring. It squeezes up when a 
wheel hits a bump. It takes the impact. 

What we know as the shock absorber 
could be called more truthfully a spring 
damper. It isn’t the bump in the road that 
gives you a rough ride. The springs take 
care of the bump. It’s the unflexing and flex- 
ing of the spring following the bump. The 
bump jounces the wheel and the wheel flies 
up to squeeze the spring together. That 
stores energy in the spring. 

The energy has to go somewhere. It's 
taken out as the spring alternately com- 
presses and extends itself, with shorter and 
shorter oscillations, until finally it stops. 

The “shock absorber,” so called, performs 
the simple function of helping damp out the 
spring's stored energy. It shortens the time 
of oscillation, bringing the spring to rest 
faster. The shock does this by converting 
the spring’s energy into heat and then radiat- 
ing the heat to the air. 

1 was from Missouri when I got behind 
the wheel of the new Plymouth. I know that 


Facts on '51 Plymouth 


So Many readers have written me for a¢ 
ditional details on the cars I try out that 
adding a fact list to each report from the 
driver's seat. Here's the first one: 


at 3,600 
bore and 
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ight 
Ib. (est.); height, no load, 64%”; 
length with bumpers and 
width, 73%"; wheelbase, 118%”; 
hang, 32%"; rear, 42%"; tread, front, 554”; 


width, 
", rear 


, 58 ye”. 
Inside dimensions: Seat-cushion 
40%" 


front 55”, rear 57”; legroom, 


mid-position, 54"; front-seat adjustment, hori- 
zontal, 5”; vertical, 1%". 
“ire size: 6.70 by 15. 


in almost any shock I've ever seen the manu- 
facturer has had to compromise on riding 
qualities. If a shock is set—or calibrated, as 
they say—for hard bumps, it doesn’t do so 
well on little ones, and vice versa. So shocks 
are set at an in-between point. That gives a 
car owner maximum spring damping right at 
that in-between point and nowhere else. 
To establish the comparison between the 
old and new shocks, I first drove the ’50 
Plymouth around the Speedway and then 
into a rough section of the infield. The track 
had three inches of snow on it. Here’s some 
of the playback from my tape recorder: 
The track’s slippery . . . | can feel a little 
skittishness in my front wheels . . . but like 
all Plymoutlis, this car has ‘good road-keep- 
ing quality and fine directional stability. 
The infield, which is rough, jounced me 
around. I had to grip the steering wheel 
tight to keep my seat. There's a fairly deep 
drainage ditch along one of the infield roads. 
“How about it?” I asked Dick Steding of 
Chrysler Engineering, who had come down 
to shepherd his cars. “Shall I try the ditch?” 
He nodded. 
“It's your car, remember,” I warned him. 
I took the ditch at 15 miles an hour. 


Double Whammy in the Ditch 


I wouldn't want to do this for a living. 
It’s rough. . . . Now we'll try it at 20 . 
wham! .. . And now 25 . . . double wham- 
my! That's too much punishment. On that 
last run the spring rebound almost sent me 
through the roof. I almost lost control. 

Thad had enough of that. I drove back to 
the main grandstand section of the track 
where we had parked the ’51 Plymouth, and 
changed mounts. This was a sedan, one of 
ten models in the line. I took another turn 
around the track. 

The front end’s restyled. A lower hood 
line gives you much more road visibility. 
There's a bigger rear window . . . the igni- 
tion switch also energizes the starter—turn 
the key past “on” and you're in business. 

There are no drastic changes in this car 
from 1950. The instrument panel is like an 
airplane’s . . . it’s assembled in sections for 
accessibility . . . the seats are soft. 

Plymouth, by the way, has coil-spring in- 
serts for the seats to accommodate extra- 
heavy owners. The’ be had for free. 

This car has an electric windshield wiper. 
It replaces the vacuum type the entire 
Chysler Corporation line now has electric 
wipers. The only fault I've got to find with 
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t's not overlook other improvements in the 
‘51 Plymouth. Here's another. A rigid yoke 
ties the entire front end of the car together for 
better roadability and fewer rattles. 


front 


The instrument panel, shown here with me be- 
hind the wheel, is new too. The sectional parts 
detach easily for accessibility. The rear view 
mirror is a full two inches wider. 


electric wipers is that often they don’t have 
enough speed . they don't sweep the 
windshield often enough in a heavy tain. 

I don't think the sound level is as good as 
in the ’50. There's too much travel in the 
gearshift-lever action, but Plymouth always 
has had that fault. The brakes, though . . . 
nobody could find fault with them. 

Or the engine. Give Plymouth credit . . . 
they've always made an engine—and a car, 
for that matter—as dependable as my grand- 
father's old dappled gray mare. The car's 
fast . ..a Plymouth won a 500-mile stock 
car race at Darlington, S.C. . . . The shelf 
above the instrument panel is glossy-fin- 
ished . . . it reflects too-much light. 

But most of the attributes of this car are 
.. I'd say this car represents, most of all, 
dependable transportation. . . . 

People are going to wonder why Plymouth 
isn’t offering an optional automatic trans- 
mission for ’51 .. . like Ford and Chevrolet 
. «. 1 understand they decided against it 
because the extra cost would shove Plymouth 
up toward Dodge in price. . . . 

It was time for me to play cowboy with 
the shocks. I hit the bumps on the infield. 

She rides better . . . no doubt about that 
++» but I still get jounce Tl need some 
more convincing . .. one thing . . . there is 
bit or no wheel-hop. I've always got con- 
co een 

For an hour or so I experimented with 
those spring dampers. The more I drove, the 
better I liked them. That was fine. But 
what would they do on that ditch? I 
squared away. 

Fifteen miles an hour on the dial . . . 
there's . . . well, it was there . . . the ditch 


This Month’s Shaw-ism 
It isn’t a curious coincidence that 
the man who treasures his car gets 


the best price on his trade-in. 


was there . . . something's wrong, hardly 
any jounce. . . . Evidently I didn't follow 
the tracks I made with the ’50 job. I must 
have hit the ditch where it was shallower. 

I tried it again, this time at 20. I was go- 
ing through the same place, all right. I 
checked that. . 

The shocks keep saying the ditch isn’t 
there . . . the car keeps its feet on the 
ground . . . there's no loss of control. 

This was too good to be true. I tried the 
ditch again, at 35 miles an hour. 

I'm releasing the wheel at the moment of 
impact-look, Ma, no hands! . . . she keeps 
her head like a lady. 

“Well?” asked Dick Steding, as I dis- 
mounted. 

I suppose I’m an irascible so-and-so, “I'll 
tell you in a minute,” I said. I had to be 
sure. 

I slipped into the seat of another make of 
car standing nearby and made for that ditch. 
Wham! The body hit the bumper blocks, 
and I took off on the rebound for a flight 
toward the roof. The wheel saved me. I 
turned around and braked to a stop. 

“Well?” Steding repeated. 

“The apologies of a Doubting Thomas to 
the Chrysler Corporation,” I said. END 


ison of the ’50 and ’51 cars (the ’51 
is on the left) will give you an idea of the 
changes that have been made in the front end. 


A com 
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The wheel tread has been boosted by about a 


half inch in front. The span between the head- 
lights is 54% inches, 3% inches greater. 


Seat to Replace Sidecar. Instead of be- 
ing tossed around in a conventional side- 
car, the passenger on a motorcycle fitted 
with this side frame would ride on a seat 
that is astride a third wheel. This new ar- 


2. Stove to Save Space. Designed for use 
in the cramped quarters of small apart- 
ments, this compact stove has only one set 
of heating elements. Mounted on a drawer- 
like section, they can be pulled out to serve 
as a three-burner range for frying and cook- 
ing or they can be pushed in to provide 
heat for a baking oven. 


Turn the page, please, for three more new ideas. 


SS 
IY SA 


rangement, it is said, provides the passenger 
with a handhold as well as a seat and allows 
him to brace himself against the bumps and 
jolts on a rough road just as well as the 


driver does. 
( se — = 


Holders to Aid in Ironing. There 

should be no trouble keeping large pieces, 
such as sheets, off the floor when they are 
being ironed on a board fitted with the two 
fabric troughs illustrated. The trough near- 
est the person ironing holds damp, unironed 
part; ironed portion is fed into the trough 
on opposite side of board. 
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MORE New Ideas from the Inventors 


<a — 


to Save Fliers. Should 
the passengers of an airplane equip 
with this proposed rescue device be forced 
to abandon the plane at sea, they would 
climb into a compartment, a part of the 


Ditching G 


fuselage, which would be pulled free and 
eased down by a parachute, Inverted by a 
self-righting mechanism, the fuselage section 
and an inflated, rubberized-fabric bow would 
form the hull of a boat. 


5 Heat to Soften Old Putty. The old 
putty around windows would be easy to 
soften and remove with this chemically 
treated strip of flammable material. Having 
an adhesive backing, it can be stuck to the 
putty. When ignited with a match, it burns 
slowly to provide just enough heat to soften 
the putty for removal. 


Patents on these inventions have been granted to: 1. H. Ri 
Calumet City, Mla; 4. B. Townshend, Croydon, Eng.: 5. 
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6 Lusease Rack to Fit on Car Door. 
When the modern car lost its running 
boards, it also lost the space for a running- 
board luggage rack, and bags that couldn't 
be crammed into the trunk became a prob- 
lem. This door luggage carrier is designed 
to solve the problem. Suction cups and 
clamps hold it firmly in place. 

New York, N. 
ry Cranston, Re 


L. Ham, Selma, Ala.; 3. S. Zeleer, 
6. W, Bishman, Minneapolis, Minn, 


Recoilless Rifle on a Jeep Is Newest Tank Buster 

Tue Army is handing another deadly out any known foreign tank. The new 
weapon to its tank hunters. It is a 105-mm. is a comparatively light, easy-to- 
recoilless rifle mounted on a jeep. Shown weapon that can be operated by two men. 
above being demonstrated at Aberdeen Smaller recoilless rifles, hand-carried, are 
Proving Ground, it is reported able to knock also used against tanks (PS, Oct. ’50, p. 98). 


Car Works Pushover Gate 

Wiis Benxe got tired of jumping in 
and out of his car to open the gate to his 
west Texas ranch. So he invented the auto. 
matic gate at left. The car pushes down 
the gate (top photo); rides over it (cen- 
ter); then, after hydraulic checks hold it 
down, it rises (bottom). Hawley Mfg. Co., 
Houston, makes the Push-Over Gate 


Heating Unit Wraps Around Anything 
Heattxc wire that can be wrapped 
around anything you want to keep warm is 
»w available by the foot. Spring-steel 
sheathing makes it very flexible, so that it 
can be coiled around pipes or chemical 
vessels (below). Titan Manufacturing Co., 
Buffalo, N. Y., makes the units in several 
lengths, voltages, and heating ranges. 


Gi 
Ce 


Bo. IN (e— 


Cigar-Smoking 
Camera Acts 
in TV Show 


id Ree 'S a camera that smokes cigars on 
one television show. It also drinks coffee, 
stands up, and walks through door- 
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ways. For the camera plays the title role of 
the detective in the weekly whodunit, Du- 
mont’s “The Plainclothesi 

The neatest trick comes during the com- 
mercial, when the camera lights up one of 
the sponsor's Harvester cigars. This 
requires the services of three mer 
cameraman, who must jockey his camera 
and adjust focus accurately; Kenneth Lynch 
(the Plainclothesman’s voice and hands), 
who strikes the match; and an assistant, who 
holds the cigar and puffs through a tube. 


Tot nee, it looks as if the 
camera is smoking a cigar (below) 
Photo at left shows how trick is done 


Hands of the character the camera 
represents belong to actor Kenneth 
Lynch, who crouches out of view 


really 
below 


innocent) is shown 


Mines Are 
Dirty Tricks “= 


The sitting torpedoes are nasty, 
cheap, and deadly. Korea was a school for 
our sweepers, and a warning. 


By John F. Loosbrock 
N UNDERWATER mine that costs about 


1s much as a secondh 
million-dollar ship. And mines a 
order for a Russian-style w 
cheap, efficient, and can be planted freely 
by a land-based nation with little shipping 
of its own to worry about 

Mine-warfare men are closemouthed about 
their devilish devices. In fact, mines and 
countermeasures are under even tigh' 
curity than submarines and anti-sub oper 
tions, Both come under the Assistant Chief 
of Naval Operations for Undersea Warfar 

ur Admiral Charles B. Momsen 

“Swede” Momsen, a doughty old subm 
riner himself, wryly refers to his mine-war- 
fare men as “the dirty-trick departme 

n are in the bad-dream business 
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of thinking up new ways to make the target 
trigger the bang. Others are in what is 
politely called “countermeasures,” meaning 
going out in little ships and sweeping up 
the other guy’s dirty tricks. And some of 
the countermeasure men are the talent 
scouts who catch and cut open the live 
enemy mines to see what makes them tick. 

Mine men are trappers, and trap-snap- 
pers, rather than hunters. They seldom get 
a huntsman’s personal satisfaction, and they 
collect no “hazardous duty” pay. But the 
men in the super-silent service have a pride 
in performance rivaling that of the sub- 
mariners or Rangers. 

Quietly and competently ferocious, mine- 
warfare men claim that mines have sunk 
more ships per dollar than any other weap- 
on. But, so secret and unspectacular is their 
work, they never get enough to do the job 
right—in anybody's navy. 


Hitler Missed a Chance 


No nation in history, says Momsen, has 
ever used enough mines of the right kind, 
despite their deadly relative 
Hitler could have bottled up Brit 
than a quart of champagne if enough mag- 

i s iad been sown while they were 
nd very dirty, tricks, And there 
is the latest lesson of Korea, where Red 
mine fields halted a fleet for days. Five 
sweepers were lost, three of them U. S. 
Navy ships, but our mine people remark 
that the Reds thus provided a fine school 
for countermeasures. And, they add, once 
again there were neither enough mines nor 
enough variety in triggering. 

“If we had faced a mixed bag of enemy 
mines,” one Navy mine expert told me, “we 
could have lost a lot more ships. 

By “mixed bag” he meant a calculated 
mixture of different kinds of mines. For 
mines are much more complicated mecha- 
nisms than the original moored contact 
mine. This was the Model-T kind found in 
numbers off Korea. It consists of a big metal 
ball loaded with high explosive, with an 
anchor to keep it at the right depth in the 
right place, and a number of projecting 
“horns” that make it go off when touched. 

The catch is that it's been around for so 
long that the minesweepers know how to 
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CONTACT MINE 


Grushing acid-Filled horn 
fires mine by electra- 
chemical action. Ee 


_— Shock 
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Negative pressure of passing = 
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Airplanes like the Navy's P2V can lay 
mines in enemy waters, replenish fields as fast 
as swept. Parachute slows mine’s fall to avoid 
disturbing delicate firing mechanism. 


ae = 
Guppy subs like this one 
and moored mines, dropy 
torpedo tubes. Ri ‘ 
this kind of minel 


Surface minelayers like this big job built on 
a cruiser hull can handle large numbers of 
moored mines. But they can’t go into enemy 
waters, are largely defensive weapons. 


cutting hay. Cable-cutting sweeps are 
dragged through suspected waters. Once 
the mooring cable has been snipped, the 
mine bobs to the surface where it can be 
detonated or sunk with gunfire. The sweep- 
ers move either in a wedge formation or in 
protective echelon, working from swept 
into unswept areas, like a man with a scythe. 

Mine-warfare men speak a private lan- 
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guage. They talk of mined waters as “pol- 
luted.” When you put out mines you are 
“infesting the area.” Mines can be laid by 
surface ships, even little ones, or subma- 
rines. But only aircraft can maintain “con- 
tamination” of enemy waters by replenish- 
ing swept areas—a surface ship or subma- 
rine dares not go back into polluted waters. 

In this deadly game of poker-for-keeps, 
you have two hole cards—new mines that 
the enemy can neither detect nor neutralize; 
and new countermeasures that make his 
most prized and deadly gadgets harmless. 

Thus the comparatively simple contact 
mine led to mines you didn’t have to hit 
at all. You merely had to come close. 
These are so-called influence mines that lie 
ominously on the bottom until their particu- 
lar magnetic, or acoustic, or pressure trig- 
ger is tripped. 


Silent Sentries of the Sea 


These ground (as opposed to moored) 
mines are the truly “silent sentries of the 
sea.” Their firing systems can be scrambled 
into an intricate series of actions, one com- 
plementing, or booby-trapping, or back- 
stopping another. Detection is almost im- 
possible, and sweeping such ground mines 
is ticklish. There are several types: 

The magnetic mine is triggered by the 
magnetic field of a ship. When the normal 
lines of force of terrestrial magnetism are 
distorted by a ship, the mine explodes, 

The acoustic mine has an ear, a simple 
hydrophone, cocked for ship noises from 
propellers or engines. When these noises 
reach a certain volume, a switch closes and 
“Boom!"—you've had it. 

The pressure mine is even more ingen- 
ious. A variation in water pressure on a 
sensitive diaghragm, caused by a ship over- 
head, closes the circuit and fires the mine. ' 

These make tough work for the counter- 
measure man. Sweeping ceases to be the 
comparatively simple matter of cutting 
mooring cables. You first have to get a sam- 
ple, take it apart, see what makes it tick. 

In the case of the magnetic mine, first 
used by the Germans in World War II, luck 
and Nazi stupidity combined to give the 
British the key. Instead of sowing them in 
large numbers, and letting a sinking ship 
give the first warning, the Germans dropped 
them in driblets from night-fying planes. 
One fell intact on a mudbank in the Thames. 

That gave the British scientists who 
handle countermeasures their chance. An 


officer went out on the be 
to minimize possible casualti 
look and with a prayer and a guess 
screwed the activating mechanism. It didn’t 
go off and the magnetic mine was con. 
quered. That kind of lonely heroism is 
alize and study every new 


ch by himself— 
took a long 


needed to nm 
type of mi 
The counter 
simple. S| : 
with an electric cable th 


es were comparatively 
girdled 
neutralized their 


jussed 


magnetic fields. 

fitted with trail 

cables, were ab 

mines at a safe distance from their hull 
This points up the sweeper’s problem in 

ines. If you can't 

let them find you, So 
to set them olf 

nce noise exploded it, 

ers went out with noisemakers—in 
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mereasing noise level. 
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AGAINST MAGNETIC MINES 
Degaussing Cable demagnetizes 


ships, To sweep, pairs of wooden 
boats drag positive and negative 
electrodes over suspected area. 


AGAINST 
Pes PRESSURE MINES 
Hard to sweep. One 
way is towing big, 
expendable targets. 
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whanging on steel plates to fire them off. 

The pressure mine is still a nuisance. In 
World War II, several sweeping methods 
were tried. Like wave making by squadrons 
of speedy small boats, and towing of big, 
expendable “targets.” Sometimes a good 
storm will do the sweeping—exploding pres- 
sure mines by the natural motion of the sea. 
It saved lives off the Normandy beachhead. 

But even more devilish are the imagina- 
tive variations on these three themes. Hitch 
an acoustic trigger to a magnetic mine. 
Ship noise cocks the trigger, and magnetic 
disturbance pulls it. A light, shallow-draft, 
magnetic-type sweeper, if not equipped 
with a noisemaker, can sweep all day 
through a field of such mines without mak- 
ing a safe path for heavy, noisy vessels. 

‘Or reverse the order—an acoustic sweep 
will pass over unknowingly, leaving the 
mine cocked for a magnetic target. Then 
there are combinations comprising all three 
types in various orders. 


Mines that Count Ships 


Another tickler is the ship-counter—a 
speedometer-like mechanism that clicks off 
passing ships up to a predetermined num- 
ber, then pulls the rug out. It doesn’t do 
a convoy’s morale any good to lose a ship 
from a mine after half the formation has 
passed by safely. The possibilities are end- 
less, challenging the countermeasure men. 

Mines are laid in three main ways; each 
has its own advantages and disadvantages: 

Surface ships can carry the biggest load. 
But you have to use them in your own 
waters, and they can’t replenish a field. 
They ordinarily lay moored mines. 

The airplane is the only minelayer that 
can replenish a field. And it's better for 
surreptitious laying than a surface ship. 
‘The ground mine is made to order for it. 
But even aircraft can be spotted, by eye 
and by radar. And a plane shot down while 
carrying secret mines may tip your hand. 

The sub is closest to the ideal mine- 
layer. It can deposit its deadly eggs secret- 
ly, defying detection even in enemy waters. 
Any sub can handle mines, dropping them 
through its torpedo tubes. 

Our own mines are cooked up by “Bu- 
Ord,” the Navy's Bureau of Ordnance, in 
it Naval Ordnance Lab at White Oak, Md. 
To help the scientists see the problems, a 
large-scale “environmental” lab has been 
set up at NOL, where mines can be tested 
under actual conditions of climate and 
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water pressure without taking them to sea. 

‘Countermeasures are a job for “BuShips,” 
which operates a test station at Panama 
City, Fla. Crews for mineplanters and 
sweepers are trained at the Mine Warfare 
School at Yorktown, Va. Here security 
even forbids mention of the number of 
graduates. Mothballed minclayers and mine- 
sweepers are going back into service. And 
Admiral Momsen keeps a weather eye on 
the whole business. He sees a big part of 
his job as promoting public understanding 
of our special vulnerability to mine warfare. 
he Air Force is a valued ally in the 
mining job. It was the Air Force that sealed 
off Jap ports during the last war, and pol- 
luted inland lakes and rivers—like the very 
effective mining of the Danube. 


Where to Strike Red Threat 


The Reds’ accumulation of German mine 
knowledge and their big submarine fleet 
complicate the picture, since there are only 
three places at which to strike: 

On their doorstep. 

In their area of operations. 

While moving from one to the other. 

You can write off the last as offering the 
least chance of success. With the develop- 
ment of improved influence mines laid by 
subs or aircraft, it would seem logical to 
knock off enemy snorks, before they can 
get out to do their dirty work, by counter- 
mining the entrances and exits of sub pens. 
Defensively we'll mine our own vital ports 
to keep enemy subs out. And all the while 
we must worry about the safety of our own 
surface shipping, which can be lost just 
as surely from a ‘friendly mine as one laid 
by the enemy. 

The very threat of mining has indirect 
effects on a nation’s war effort. A few 
mines scattered in a sensitive area, though 
they might not sink a single ship, can tie 
up vital cargo and force constant sweeping. 
And mines can be used to divert convoys 
to areas where subs can strike more easily. 

Meanwhile, our own dirty-tricks depart- 
ment labors mightily in its double duty: 

To develop undersea weapons that can 
contain or limit enemy mine operations. 

To develop the gear and know-how to 
detect and destroy enemy mines along our 
sea routes—and perhaps in our harbors. 

- These are tough chores about which mine- 
warfare men have no illusions. But if they 
didn’t like tough chores and knotty prob- 
lems, they’d be in another business. END 


World's Coldest ‘Deep Freeze” 

INEERS at M.I.T. have built this cylin- 
‘deep freeze,” believed to be the larg- 
nd coldest apparatus of its kind, to study 
the effects of extreme cold on materials low: 
ered into it. The tank—called a cryostat 
30 in. in diameter. three ft. deep. It is cooled 
to 452° F. below zero, only 74° above abso- 
lute zero, by a series of five “engines” driven 
by compressed helium. In successive st 
the gas cools by expansion, then is recom- 
pressed, cooled by « heat exchanger, and al- 
lowed to expand again. The tank has a win- 
dow in its lid for watching experiments. 


Tiny, Prop-Driven Model Plane 


Ir woutp take over 40 of these insectlike 
planes to weigh even an ounce. Shown at 
left below as it takes off on a test flight, the 
2K-inch-long miniature has a reed frame, 
balsa wheels and propeller, paper skin, and 
a wire propeller shaft. A single-strand rub- 
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Probe Measures Moisture Underground 

To MEasunre moisture in soil, a radioactive 
probe, encircled by the protective cage 
above, is inserted in the ground. Former 
moisture readings were taken by the slower 
process of digging up and analyzing soil 
samples. The new method, developed by 
Cornell University under C.A.A. spons 
ship, works by measuring the scattering ef- 
fect of hydrogen atoms on neutrons. It is ex- 
pected to aid engineers in designing airports 
by enabling them to study the change’ in 
soil moisture under the pavements of pres- 
ent airfield runways. 


Actually Flies 


ber band propels it. Called the “Stuben- 
fliege,” or housefly, the plane was built by 
Wilhelm-Hubert Friese, of Berlin, Germany, 
who constructs very small propeller-driven 
planes. Alongside the tiny model, below at 
right, are other aircraft of Friese’s. 


Lifesize model of a 
human heart illustrates 
the comparative size of 
the pump, even smaller, 
that takes over its duties 
in Iron Heart. 


2 


By taking duties of heart and 
lungs li aving mechanical marvel 
makes a doctors’ dream come true. 


By Paul F. Ellis 


HE “Iron Heart” has joined the “iron 
lung” and other mechanical substitutes 
for flesh-and-blood organs. 

The doctors have called in the plumbers 
to make a pipe dream come true. re- 
sult is a machine that takes over the heart's 
duty of pumping blood through the body. 
It stands ready for an’ emergency at Hahne- 
mann Hospital in Philadelphia. 

Its invention means that surgeons can 
now disconnect an ailing heart from the 
body, make the needed repairs to put it in 
good working order, and connect it up 
again. Meanwhile, the Iron Heart main- 
tains normal circulation. 

The heart is the one organ of the body 
that never gets a rest, aside from the brief 
interval between the beats of this great 


pump. It is no wonder that heart disease ~ 


is the No. 1 killer of man. 

Suppose a person's heart needs surgery 
to repair a flaw—say a ventricle valve that 
is leaking and permitting blood to flow in 
the wrong direction. As a result of rheu- 
matic fever, heart damage like this is a 
common ailment. 

There’s been little the doctors could do 
about it-though daring surgeons have tried 
their best, working “in the dark” and 
“around corners” while the heart keeps on 
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To 


“Iron Heart” 
Pinch-Hits 
For Real One 


Blood gives up carbon 


dioxide as it drips 
through 200 of these 
layers of circular mesh. 


oxo 
maar 
Oxygenator, containing mesh 
tee in stainless-steel cylinder, 
takes place of human lungs. Af- 
ter removal of carbon dioxide, 
lood takes up oxygen, admitt 
through inlet tube at tom, 


pumping away. They have dreamed of be- 
ing able to put the heart to rest, cut it open, 
drain it of blood, and see what they are 
doing while they repair it. The Iron Heart 
permits them to do just that. 

Its use will open fields of medicine and 
surgery never before explored. Quite pos- 
sibly a person knocked out and apparent- 
ly dead of shock in an accident can be 
revived with the Iron Heart. Doctors say it 
will be invaluable, too, in heart attacks 
such as angina and coronary thrombosis. 
Frequently, a victim of the serious heart 


Large diagram shows 
how Iron Heart is con- 
nected Lo petient. tao 
lark-red blood from 
BLOOD FROM great veins near heart 
VEINS FLOWS and returns freshened, 
TO MACHINE bright-red blood to ar- 
tery in the neck, 


OOD AND STARTED 


BLOOD FROM 
MACHINE RETURNS 
TO ARTERIES 


Drawing showing prin- 
pal arteries and veins 
of human body illustrates 
alternative ways of con- 
necting Iron Heart to 
system. 


How Vanton pump 
gently pushes blood 
along, without damaging 
fragile cells, is se 
sectional y Blood 
propelled through ch: 
ber in plastic block b; 
Wiping action of rubber 
cylinder, supported at its 
top and flexed by eccen- 
rexime MOTION OF nussee tric rotor turning within. 
tne FUSING OF WEART Design keeps blood from 
contract with corrodible 


metal. 
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condition called coronary thrombosis may 
be kept flat on his back for as long as two 
months while nature heals the damage done 
by the thrombosis or clotting of blood. The 
Iron Heart would permit doctors to repair 
it themselves. 

One of its most dramatic applications will 
be its first one, for which it was standing 
by 24 hours a day in the Philadelphia hos- 
pital as this was written. This was to be an 
attempt to resuscitate a patient whose heart 
had stopped beating during an operation, 
and who would be clinically “dead,” after 
all present methods, such as heart massage, 
had failed. For although the doctors are 
certain the Iron Heart will work as well on 
human patients as it has on test animals, 
the inevitable risk of the initial trial must 
be justified by a dire emergency. 

The Iron Heart is a compact mobile ap- 
paratus, no larger than a small console ra- 
dio, housed in a transparent cabinet. It 
consists of two principal parts. One is a 
unique noncontaminating pump for circu- 
lating blood that contains no valves, gaskets, 
or stuffing glands. The pump is made of 
transparent plastic and is so designed as to 
cause no damage to blood cells. The other 
is an oxygenator, a device that supplies 
oxygen to blood circulating through it 
and simultaneously removes carbon dioxide. 
Blood flows in turn through oxygenator and 
pump, and the Iron Heart actually relieves 
the human lungs as well as the heart of their 
duties. 

This extends the machine's usefulness 
to surgical cases where the lungs need 
to be put to rest rather than the heart. 
It may save the life of a patient choking 
to death with an asthmatic attack, or suf- 
fering from an extremely serious case of 
pneumonia, 


How Iron Heart Is Used 


To treat a patient with the Iron Heart, 
surgeons will open a main artery, after the 
machine has been primed with blood of the 
patient's type. A plastic tube leading from 
the apparatus is inserted in the artery and 
temporarily clamped. Another, Y-shaped 
tube leading to the machine is inserted in 
two main veins. 

Then the surgeons set the Iron Heart in 
action. Blood is permitted to flow into the 
arterial system as blood from the veins 
travels through the oxygenator, pump, and 
gently back into the body. All blood is di- 
verted from heart and lungs, except for the 
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OXYGENATOR PERISCOPE FOR 


art in. transpari 
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d control serves pi 
at which blood is mech 


perimental. 0} 
art kept animals ali 


as long 
as 70 minutes prior to first human test. 


coronary flow that leaves the heart muscles 
by way of the right auricle. The heart be- 
comes virtually a “bloodless organ.” Thus a 
delicate operation may be completed under 
the most favorable conditions. 

In trials on dogs, the heart continues to 
beat slowly but regularly. It can be stopped 


and started again without difficulty, while 
the Iron Lung is operating. The animals 
have been kept alive with the machine for 
more than an hour, and have then made 
complete recoveries. 

The Iron Heart has the rhythm and 
“beat” sound of a human heart. It can cir- 
culate up to eight quarts of blood per min- 
ute, a comfortable 100 percent over normal 
human circulation of four quarts a minute. 

For years, engineers and skilled crafts- 
men have been working toward such a ma- 
chine. Major problems were designing a 
pump that would not damage the fragile 
cells of the blood; and an artificial lung 
able to remove carbon dioxide, and supply 
oyxgen, without forming bubbles in the 
blood. The chemical industry supplied 
the answers to both of these problems. It 
furnished an adaptable design in the Vanton 
Flex-i-Liner Pump, which gently pushes a 
liquid along. And a successful oxygenator 
or “lung” was devised by allowing blood to 
drip, in a cylindrical chamber, through 200 
layers of stainless-steel screen mesh of a 


commercial type known as Stedman Pack- 
ing. This exposes the blood to pure oxygen 
fed from the bottom of the device. The 
blood cells surrender their carbon dioxide 
to the atmosphere and absorb the oxygen. 
The mesh also avoids the air bubbles that 
could block the arterial flow—a hazard that 
has hindered other attempts to build arti- 
ficial lungs. 

Makers of the Vanton pump, J. J. Ash- 
ton & Company of New York, built the Iron 
Heart in a joint project with Drexel Insti- 
tute of Technology and Hahnemann Medi- 
cal College and Hospital in Philadelphia. 

ies designs of machines for the pur- 

are currently under development at 
Yale University; at Jefferson Medical Col- 
lege, Philadelphia; and at Fels Institute of 
Antioch College, Yellow Springs, Ohio. Ex- 
perimenters of the latter institution have 
just announced a simple, inexpensive type 
with enough pumping capacity for treat- 
ment of a child; future models may, like the 
Hahnemann Hospital machine, have the 
capacity required for adult patients. END 
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HE gadgetry and gimmickery that pro- 

duce the true-to-life illusions you see on 
movie screens have gone on an economy 
budget. To cut costs while creating even 
more realistic make-believe worlds, eight 
Hollywood studios have formed the Mo- 
tion Picture Research Council. 

The miniature set above, depicting an 
impending shipwreck, made of wood and 
plastic, is the result of one project. In oth- 
ers, branches cut from trees and shrubs are 
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Sailing ship being tossed by angry se 
the rockbound coust above, won't b 
much. For the breakers are only tap 
foaming chemical compound being whip} 
wind fro And the rug 


rocks 


Hollywood Cuts Cost 
of Make-Believe Worlds 


“embalmed” to withstand the hot rays of 
studio lamps and to retain their freshness 
for six months; a paste enables wallpaper 
to be peeled off for quick scene changes. 

The Council's laboratories, with nine en- 
gineers, are spending more than $100,000 
a year to produce more realistic stage props 
with which to deceive the eyes and ears of 
movie-goers, streamline studio transporta- 
tion, and improve photo techniques. On 
the opposite page are a few examples. 


ntalized construction m ficient 
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wus British Jaguar more than 132 m. 
k-car speed record of the U.S. Price: § 


fiends is hand-adjusted 
hows how . C seater lab 
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1¢ 160-hp. six-cylinder job power- Two airpla 
Jaguars. Tt has twin overhead 

shafts. Propeller shaft has two universals. Car 

has four forward speeds, winds up to 5,200 r.p.m 


Walnut instrument panel has a tach (the large Here’ U.S. motormakers might well 
at left) and a fuel sclector valve ” cor rol and loor can't be 
an weig’ 300 Ib. empty, gets 12-1 ide. It's a safety device to keep 

per gallon, Shiit lever is on floor Junior from falling out and getting hurt 


Ir Full set of tools of right sizes is provided. Re- 
American buyer. - cessed, cushioned compartments at bottom of 
thing from extra gask e be ors house open-end wrenches, still 
fan belt. Car's a 1 lugs, other extra supplies." END 
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X-Ray Trailer Inspects Cans 

AN X-nay trailer, devised by the Army 
Quartermaster Corps, periodically inspects 
canned food in storage. Bulging or corroded 


front of inspector, left, gi 
w of carton of canned goods placed on 

roller platform, ak [To help spot 
sample film above screen 


cans and deteriorated contents are de- 
tected without opening a carton. Formerly, 
cartons selected at random were opened, 
and only the outsides of cans inspected. 


tt 


ee 


Gas Turbines Propel Yacht 

Twin gas-turbine engines, burning Diesel 
oil, drive the propellers of the 60-foot yacht 
above. The Rover Car Company, Birming- 
ham, England, is using the craft as 4 floating 
test bed for further development of the en- 
gine (lower view), which is of the same 
compact design as that of the Rover gas-tur- 
bine motor car (PS, June ’50, p. 98). 
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Self-devel jing film goes in locket, above; is 
removed ea and ctaage and seen close-up, below, 
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Quick A-Bomb Exposure Test 
Exposure -to A-bomb rays would be 
gauged in a jiffy by an Army film locket, 
worn on a chain around the neck and suited 
to mass production. Withdrawing the film 
breaks a capsule that develops it, as in a Land 
camera. The greater the exposure, the whiter 
the film strip, which is matched against a 
bordering scale of graduated tints. 


~ Liner Has Biggest 
= Lifeboats 


LUMINUM lifeboats, the largest car- 

ried by any liner, are being installed 

on the $.S. Independence, a new ship 

scheduled to set out from New York this 

month on a 53-day maiden voyage to Med- 
iterranean countries. 

Weighing 6,100 Ib., each of the 12 life- 
boats aboard the liner has stadium-type 

s. These are arranged in tiers around 
the sides, so that 150 persons can be ac- 
commodated. Two of the boats have ra- 
dios and are motor-driven for herding the 
other boats together when afloat. Designed 
to be noncapsizable, each lifeboat has 12 
watertight compartments. 

The Independence, built by Bethlehem 
Steel Co., for American Export Lines, Inc., 
carries 1,000 passengers. It has a speed of 
25 knots, and is expected to make the 4,000- 
mile crossing to Genoa, Italy, in 8 days. 
Its cruising range is 20,000 miles. All parts 
of the ship, including crew quarters, are air- 


Independence is a twin-screw, oil-burning ship eae in an emerge the liner can 
nots. converted to carry 5, ‘oops. END 
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By George H. Waltz, Jr. 


PS PHOTOS BY HUBERT LUCKETT 


Navy Brain 
Answers 
with Pictures 


'OMPLEX problems can now be reduced 

to three-dimensional, easy-to-understand 
answers by “Typhoon,” the latest thing in 
electronic brains. Built by the RCA Lab- 
oratories for the Navy Bureau of Aeronau- 
tics, the new computer is showing naval ex- 
perts just how theoretical guided missiles 
will react in actual flight. 

Up until the completion of the new 
$1,400,000 calculator a few months ago, 
the men whose job it is to create new and 
better guided missiles had to spend thou- 
sands of hours at complicated computations 
and many months at building full-size $100,- 
000 test models. And when they were fin- 
ished, there was no guarantee that the new 
missile would perform as expected. 

Now, they can simply dial the design 
characteristics of any proposed guided-mis- 
sile system into Typhoon and actually see 
in drawings and in three-dimensional mod- 
els just how the missile will function. What's 
even more valuable, the design characteris- 
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Small-scale missile model connected to the 
electronic brain simulates, movements of the 
m at the same time that the two balls in 
the trajectory model (shown above at right) 
trace the flight paths of the target plane and 
the theoretical missile under test. 


Ahit (left) is shown in this multi- 
exposure photo as two balls 
trace plane and missile paths. 


As the mod receives the control si 
instructions, from the computer, describit 
best to hit the target plane with 

time or fuel, its tiny control fins 
would 

its position accordingly, 


Trajectory model wired to the electronic brain 
gives a three-dimensional picture of the flight 
Of the missile and the target plane it is de- 
signed to hit. Two suspended balls, lighted by 
ultraviolet rays so they fluoresce and can be 
se he semidarkness of the computer room, 
move according to instructions received from 
the electronic brain, In this way, the. actual 


fee path of a theoretical guided missile can 


atched and studied so that mistakes can be 
corrected long before mi e 
puter also can be used to test airplane designs, 


tics can be altered by twisting dials until 
the computer shows that the theoretical 
lanes and score hits. 


on costly missile construction. 
Typhoon Tackles a Problem 


Most electronic brains buzz out answers 
that are mere figures. Not Typhoon. It ac- 
tually demonstrates its answers in terms 
that even the layman can understand. When 
I first saw Typhoon operate recently at the 
RCA Laboratories in Princeton, N. J., the 
brain was set up to check the accuracy of 
a proposed radar-guided, rocket-propelled 
missile with a take-off speed of 720 m.p.h. 
against a bomber flying 360 m.p.h. at an 
altitude of 25,000 feet. Previously, 100 dials 
had been adjusted and some 6,000 plug-in 
connections had been made to feed the 
complicated problem into the brain. 

When A. W. Vance, who developed the 
project, touched a red master switch on 


FEBRUARY 1951 [25 


Pens on two automatic plotting boards also 
record the paths of target plane and missile. 


the long control console, the big brain went 
to work. As pilot lights flashed and relays 
clicked, two pens on each of two plotting 
boards—one board for the plan view, the 
other for elevation—began tracing out the 
flight paths of both the target airplane and 
the mi 5 

‘At the same time, two plastic balls sus- 
pended in a glass-walled booth and glowing 
under the illumination from ultraviolet 
lights, duplicated the movements of plane 
and missile in three dimensions. Nearby, a 
small-scale missile model, 12 inches long, 
3% inches in diameter, and complete with 
operating control fins, went through all the 
motions, gyrations, and spins that the actual 
f there were one—would go through 
on a flight to the target. In 60 seconds, the 
entire fight, which ended in a direct hit, 
had been simulated and recorded. 

In one minute, the new computer, largest 
of its kind ever built, had made 250 addi- 
tions, 67 multiplications, 30 integrations, 
and had solved 20 aerodynamic equations. 
All were carried on simultaneously with con- 
tinuously varying factors—a chore that would 
have taken two mathematicians at least five 
years. Besides that, the brain had provided 
the answer in visual, understandable form 
as well as on records. 
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Board at left shows plan view while board at 


right shows elevation, or up-and-down view. 


How would this same guided missile per- 
form if the plane tried to avoid the missile 
by diving, zooming, and turning? To find 
out, evasive tactics were dialed into the 
portion of the brain that did the think- 
ing for the plane. As I watched the two 
balls and the pens on the plotting boards, 
the theoretical “dog fight” came to life. I 
could see the zigzagging target plane being 
hunted by the guided projectile. I witnessed 
the actual hit. 


A Check on New Theories 


With Typhoon, any guided missile prob- 
lem can be run through over and over again. 
New theories can be tried and checked. The 
design of a missile can be varied for each 
run until the desired results are obtained. 
Thus, by avoiding the high cost of actual 
trial-and-error launching tests, the new 
brain can inform scientists how a missile will 
act under any set of conditions. It can help 
them to remove all the possible bugs long 
before the design leaves the drawing board. 

Most electronic brains are either analogue 
computers (comparable to a slide rule) or 
digital computers (similar to an adding 
machine). Typhoon, however, is a combina- 
tion of both and, by blending the two tech- 
niques in more complex forms, it achieves 


Plane is trying evasive tacties on flight bei 
recorded here on the elevation board, but w 


a flexibility and accuracy unattainable by 
either system alone. It is exact to better 
than one part in 25,000. 

Typhoons nerve center consists of some 
4,000 electron tubes. 600 supersensitive 
relays, several miles of intricate wiring, and 
thousands of condensers, resistors, and 
other components. Basically, it consists of 
five major sections—one for the missile, one 
for the system for guiding the missile, one 
for the target plane, one for calculating the 
results, and one for recording those results. 
It takes a staff of nine engineers and mathe: 
maticians plus six technical assistants to 
operate and maintain the computer. Also, 
since it seems that an electronic brain can 
get a cold in the head and not operate 
efficiently, the room in which the computer 
is housed is kept at a constant temperature 
of 75° F. and at a relative humidity of not 
more than 50 percent. 

When solving a problem, the various 
varying factors enter the brain as voltages. 
These are then fed in the proper order to 
the components set up to add, subtract, 
multiply, and divide in the right sequence 
to provide a constantly changing answer. 
s a-result, at any moment during a solu- 
tion such things as the missile’s speed, vaw, 
pitch, roll, and fuel supply can be read from 


be hit by missile nevertheless. Other lines show 
previous flight, which also ended in hi 


a bank of recorders. It is possible, for 
example, to determine the exact positions 
of each of the missile’s control fins at any 
instant. 

Although the new computer, after it is 
installed. in the Naval Research L 
tories at Johnsville, Pa., will be used prin- 
cipally to solve guided-missile problems, its 
abilities are by no means limited to that one 
function. Fed the characteristics .of a new 
supersonic airplane design, the brain can 
tell you if the plane will fly as expected, 
and if not, why not. It can be used to pre- 
test the hull designs for new surface ships 
and submarines or the streamlined shapes of 
bullets, bombs, and torpedoes. 


Bigger Brain May Plot Defense 


And, unless its designers and users miss 
their guess, it will serve as a model for an 
even larger master calculator that will solve 
all the riddles connected with the successful 
defense of our cities and our coastlines 
against any possible enemy attack. The 
super-electronic brain they contemplate 
would be capable of duplicating all the 
possibilities of a combined land, sea, and 
air attack and illustrate in three dimensions 
the best possible methods of sure-fire de- 
fense! END 
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Seat Springs Stapled to Fiber Frames 

Tite cost of making auto cushions is cut 
considerably by a new method of seat con- 
struction (above) used by the L. A. Young 
Spring and Wire Corp. of Detroit. Coil 
springs are stapled to fiver panels, thus de- 
creasing the amount of steel used by 25 
percent. Flocking soundproofs the springs, 
eliminates burlap, and serves as rustproofing. 


Link Trainer Now Looks Like Plane 

Newest version of the Link trainer, 
shown below, now looks less like a crateful 
of electronic gadgets and more like the plane 
whose operations it duplicates, the SN 
basic Navy training plane. Built for the 
Navy Special Devices Center, the trainer 
now has twin cockpits, each with a full set 
of controls. The instructor actually “flies” 
with the student, and he can produce a 
variety of plane troubles for the student to 
overcome, by pushing any of 20 special- 
effects switches (PS, Feb. '50, p. 123). 

Realistic flying conditions are presented 
by reproducing the noises made by a plane 
starting up and getting into the air. Look- 
ing through the double glass window, the 
pilot even sees cloud formations, rain- 
storms, and lightning flashes. 


1222 
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Safety Suit Protects Rocket Fuelmen 

Tue Air Force groundman above wears a 
new safety suit designed for protection 
when handling liquid rocket propellants. 
The new coverall is made from vinyl-im- 
ted Fiberglas that prevents the high- 
fuels from being absorbed through 

Interior of the suit is cooled by 
ng air or by water evaporation. 


circulat 


Back Rest Makes Bench Comfortal 

Winespreap use of the portable back 
rest below should make for fewer aching 
backs after long sessions on backless bleach 
ers. Made from a sheet of Masonite 
Leatherwood, the back rest fastens to the 
bench by cords and two hooks, 
in the inset. It is waterproof, weighs two 
pounds. Sold by Silas Wooton Co., Denver. 


Tus is how you learn to climb poles in 
the Air Force. The grove of stub poles makes 
an oper ssroom for future linemen at 


Linemen Train on Grove of Junior Phone Poles 


Warren Air Base in Wyoming. The poles last 
about a month—by then the students’ spikes 
gouge them so badly they must be replaced. 


Robot Automatically Takes Refrigerator’s Temperature 


How cold is it inside a refrigerator? West- 
inghouse engineers wanted to know—with: 
out wasting all day taking the box’s tempera 
ture. So they invented a machine that auto: 
matically types out the temperature at 150 
different places inside the refrigerator, mak 
ing 1,320 readings an hour. It a 
and night all week, or start and stop at preset 
times. The tabulations come out of the type 
writer in sheets all ready to paste in the test 
book. 

The robot recorder is made up of a bunch 


run day 


of thermocouples, a potentiometer, a cabinet 
full of relays, and an electric typewriter, A 
camshaft (in cabinet at right) connects the 
couples-which are scattered throughout 
the refrigerator (left)—one after the other to 
the potentiometer. At the same time, another 
set of switches “reads” the potentiometer in- 
dication for each couple. These switches op- 
solenoids that work the ty 
keys, typing the temperatures. The ¢ 
can also use the typewriter manually to write 
in other information when they wish, 


erate 
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GMs Le Sabre, 300-hp. experi- 
mental car, will have dual fuel 
system using gasoline and methyl 
alcohol. Car shown is full-scale 
plaster model of real one, which 
is still under construction. 


Cockpit drawing shows car's 65 different instruments and controls. Dash is crash-padded. 
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Airscoop nose and twin-finned, jetlike tail show duced by 200-in. length, only 36X-in. height. 
aircraft influence. Long, low silhouette is pro- Light for its size, the car weighs 3,000 Ib. 


Bailout Helmet Protects Jet Pilots 

Tue “Man from Mars” outfit above is the 
Air Force’s improved crash helmet for crew- 
men of high-speed jets. The curved Plexiglas 
visor, a new feature, folds upward when not 
in use. When pulled over the eyes, it locks 
into place and prevents up-rushing air cur- 
rents from tearing off the helmet during a 
bailout and destroying a flier’s essential 
oxygen supply. The tinted visor also serves 
-as a sunglass. 


Clay-Modeling Kit Has Wire Skeleton 

Wrru this hobby kit, even a beginner can 
make lifelike clay figures of animals and per- 
sons, according to Sculpture House, New 
York City. Heart of the set is a heavy wire 
armature, which is bent to any desired shape 
or pose. Clay is then added to this skeleton 
in layers, and shaped with tools included in 
the set. Sculpkit retails for $3.95. 


Soldering Light Doubles as Chimney 

Tus unusual combination, developed by 
the Acru Electric Tool Manufacturing Co., 
of Manchester, England, is both a worklight 
and an exhaust hood. Set close to the solder- 
ing or brazing work, it has a strong bulb in 
the lower end of the chimney that provides 
light and also causes a convection draft that 
draws obnoxious fumes away from the op- 
erator. The bench mounting is adjustable 
and the device has no moving parts. 


Powered Wheelbarrow Climbs Hills 
Mountep underneath the wheelbarrow 
below is an air-cooled, single-cylinder gas 
engine that drives the rig at a moderate 
walking pace. The transmission includes a 
V-belt speed reduction and wheel-tread fri 
tion drive. Downhill, engine compression 
serves as a brake. $ and $ Vending Machine 
Co., San Jose, Calif., makes Pow-R-Barrow. 


‘SCHEMATIC DRANING OF 
Los 


That 


He ball at right is an 
ned here, the 
1 ft. in di- 


cooling wat 
called “glory hol 
mos scientists—holds material for 
irradiation. Drawing above shows 
shielding needed, 


U.S. Opens Atom-Furnace Secrets 


‘OW you can see what an atomic furnace 

really looks like. The pictures on this 

and the following pages are the first ever 
to show the works of an atomic pile. 

Many long-secret details are now re- 
vealed on six Anglo-American piles. One 
(above) is only a foot across and contains 
less than 14 pounds of uranium. However, 
this tiny ball must be encased in a concrete 
block 16 feet square and 10% feet high. 
Another, a rebuilt version of the first pile 
ever made, has 100,000 pounds of uranium. 


Even more significant are the scientific 
data also released. Things like the “thermal- 
neutron cross section for fission” (the prob- 
ability that a neutron ‘will split an atom)— 
for mixed natural uranium it’s 3.9 barns (a 
barn is an area measurement, 10° sq. cm. 
per nucleus), but for pure uranium 235 it's 
545 bams. 

With the new information, you could 
build your own private atomic furnace, as 
North Carolina State College is now doing. 
But it won't help you make bombs. 
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Only photo made during construct 
first atomic pile—built under Uniy 


0 stadium—shows 18th and ove shows outside 


“shield and control- 
pile is small laboratory 


holes for 
itrons generated by pile. 


ite. This 


SAFETY 005) 


are simply graphite that can be re- 
moved for insertion of test materials into active 
section deep inside the pile, 
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German Jeep 


With top up, modi- 
fied German ’ Volks- 
wagen looks like sleek 
sports car. It normally 
seats two, but two 
more can ‘squeeze_in 
| behind front seat. En- 

gine is in rear, lug- 
gage trunk in front. 
Wheelhase is 94% in, 


Styled for Sports and Racing 


HTEERs Volkswagen (People’s Car) 
has turned up in new dress. More 
noted for its efficiency than beauty (PS, 
Oct. °50, p. 162), the rugged utility car 
now comes in a slicked-up version that 
looks like a luxury sports car and doubles 
as a pretty fair racer—good enough to win 
the 1949 International Austrian Alpine race. 

The transformation is the handiwork of 
Wolfgang Denzel, prewar Aust 


car, Denzel’s 
version won 
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driver. The engine is the same air-cooled, 
der opposed type, but its horse- 


carburetion, 
hydraulic brakes, heavier shock absorbers. 

The car will hit 85 m.p.h. and gets 30 
miles to the gallon. Its flashy body unbolts 
for easy removal—that’s so you can quickly 
put back the conventional one when the 
old folks come calling or winter sets in. 


Gadillac Has Warning Lights on Dash 
Picrurep here are three spanking new 
cars with fresh styling and mechanical im- 
provements to entice the buyer. 
In addition to minor changes in appear- 
ance, the Cadillac, above, has something 


new in the instrument group. Automatic 
signal lights indicate low oil pressure and 
generator discharge. Another warns if the 
car is started with the hand brake on. 

That saucy rear-fender fin has been given 
new emphasis for 1951. 


De Soto's Power Is Boosted 

He the new De Soto, with a bit more 
horsepower under the hood. The horse- 
power has been increased from 112 to 116. 
Styling treatment on this car typifies what 
the Chrysler Corp. has done to all the ve- 


"51 Dodge Gives Better Vision 

Axp this is the Dodge for ’51, with the 
front corner posts narrowed and the wind- 
shield widened by ches to provide 
better vision for the driver. 

Dodge also has a glare-protected instru- 


hicles in its 1951 stable. The hood is low- 
er, glass area larger. The wheelbase 
mains at 125% inches but over-all length has 
been boosted 1% inches to 208%. 

Like the Plymouth (sce page 98),. the 
De Soto has a new type of shock absorber. 


ment panel and a better engin ooling sys- 
tem. A shift-free transmission is optional 
on six of the ten body styles. A new in- 
ternal-expanding parking brake is standard 
equipment on some models. 

Dodge also has the new “Oriflow” shocks. 
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There's life in the piston engine yet. 
New turbosuperchargers and fuel injec- 
tion are making spectacular gains. 


By Devon Francis 


HEY took an airplane engine apart the 
other day in a Connecticut factory, and 
when they put it back together again it 
was a whole 1,000 horsepower stronger. 
Yet essentially it was the same piston en- 
gine. The 1,000 horses had been gained 
merely by changing some of its ins 
With that much added power in each ot 
four engines, long-range commercial air- 
planes could fly five more tons of passengers 
and cargo from San Francisco to Honolulu. 
They could fly nonstop between London 
and New York, eliminating two refueling 
points. In fact, the changes give the piston 
engine a new and substantial lease on life 
in this day when jets and turboprops threat- 
ened them with obsolescence. 
The changes centered in the super- 
charger. For years high-horsepower  air- 
craft engines have been equipped with a 
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Engine Surgery 


Boosts Airliner Range 


mechanically whirled supercharger inside 
the engine, or with a turbosupercharger 
turned by exhaust gases outside the engine, 
or with both. Superchargers are necessary 
to high-performance aircraft engines be- 
use the cylinders need more air than the 
pistons can suck in. Superchargers supply 
that additional air by compression. They 
help cram more air into the cylinders on 
take-off; and they delay a fall-off in power 
as an airplane climbs higher into thinner 
air. In addition, an internal supercharger 
acts as a sort of sub-carburetor, ramming 
the mixture into all cylinders as equally as 
possible. 


Fuel Injection Keplaces Carburetor 


In that Connecticut factory the designers 
performed a fairly simple surgical opera- 
tion on an engine equipped with both an 
internal supercharger and a_turbosuper- 
charger. They took out the internal super- 
charger and the regular carburetor. They 
added a fuel-injection system and a bigger 
turbosupercharger. 

That put-all the responsibility for super- 


BIGGER TURBO- 


SUPERCHARGER 


charging on the new turbo. The result is 
dramatic. 

The turbo, developed by General Elec- 
n- deliver 350 Ib. of air per minute 
much that excess compressed air can 
be bled off to pressurize the passenger 
compar 
(0-hp. engine, used in th : 
Boeing Stratocruiser, to 4,250-hp. for tuke- 
off. It reduces fuel consumption by a fifth. 
The saving in gasoline means 1,480 fewer 
gallons for four engines in winging from 
New York to London. That's 
spectacular payoff in weight alons 

Such savings can be put into longer non- 
stop flights or additional car 
sengers. Neither the jet nor the gas turbine 
turning a propeller can touch the piston 


and_ pas- 
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Aircraft engines have been supercharged for 
80 years. Here is one of first GE turbo installa- 


engine, with its new turbo, in economy. 
And while its still not nearly as fast as a 
jet, it's faster than it was. On flights of 
1,000 miles or so, the turbos let a pilot fly 
40 miles farther each hour. 

Where'd this power gain come from? 
‘That involves a little background on high- 
performance aircraft engines. Such power 
plants have almost always used carburetors. 
This means they have also had to have 
internal, mechanical superchargers—which 
have been needed not only to compress the 
charge, but also to mix it thoroughly and 
distribute it to each cylinder as evenly as 
possible. Even so, the top cylinders on 
radial engines have tended to run lean and 
the bottom ones to get an over-rich mixture. 
Both conditions shorten the life of cylin- 
ders, valves, and spark plugs. 


Internal 'Chargers Hog Power 


Mechanical superchargers have brought 
mechanical problems, too. Speeded up by 
gear trains to the high r.p.m.’s necessary, 
they have been susceptible to a “crack-the- 
whip” effect during changes in engine 
speed, This has called for special clutches 
and even fluid couplings to save gear teeth 
from the high loads that would otherwise 
be imposed. It has also been accepted as a 
necessary evil that the mechanical super- 
charger is a power thief that robs an engine 
of the type used in the Stratocruiser of 
some 500 hp. It takes that much energy to 
turn it-energy stolen from the shaft, not 
from the waste exhaust gases. 

An additional problem has been heat. 
On a conventional engine, an “intercooler” 
brought down the temperature of the air 
after the turbo had compressed (and there- 
by heated) it. But that internal super- 
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tions, Today’s turbos turn as high as 22,000 
rp.m., deliver 5 atmospheres of pressure. 


charger heated it up again by further com- 
pression. The mixture was hot when it 
entered the cylinders. You can’t cram as 
much hot air as you can cold into a con- 
tainer. Thus superchargers have in a way 
partly defeated their own purpose. Another 
drawback to this heat has been that it en- 
couraged detonation—“pinging.” This means 
that compression ratios, although high, have 
still had to be kept below the point of 
maximum efficiency. 


Higher Compression Possible 


In the new set-up, fuel injection has re- 
moved the need for a carburetor, and for 
the mixing and distributing functions of the 
internal supercharger. It has made it pos- 
sible to put the complete load of compress- 
ing air onto a turbosupercharger. With 
heat absorbed by an “aftercooler,” air from 
the new turbo enters the cylinders at a 
much lower temperature. The engine can 
take higher compression, and deliver more 
power. Careful design ‘has licked a past 
drawback of big turbos: a tendency to 
build up back pressure in the exhaust to 
the point where the exhaust valves are 
overheated and warp or burn. 

GE is not alone in working for more 
power from piston engines. Wright Aero- 
nautical, like Pratt & Whitney a major pis- 
ton-engine manufacturer, has developed a 
“compound” engine (PS, Dec. ’48, p. 128). 
In this one. exhaust energy drives a turbo 
that feeds power back to the crankshaft. 

Better propellers are coming along to go 
with the new power plants. Experimental 
props, still on the secret list, are now good 
for 550 m.p.h. That's more speed than is 
claimed for the world’s fastest jet transport, 
the British Comet. END 


Car Lights Flash Warning Signals 

Frxine a flat tire on the highway at ni 
is a dangerous business. Here's a ¢ 
that will flash your parking li 
stop-lights intermittently as a warni 


its and re: 


to 
approaching vehicles. Attached to the steer 


A pilot lamp in the lever’s trans- 
mt cap lights up when the indicator is lamps and sockets are not necessary. The 
In most late model cars changes in  Signal-Stat Corp. of Brooklyn rakes it, 


Streamlined Scooter Speeds Along at More than 83 M.P.H. 


| 


You don’t have to spend a lot of money I 
for speed—not the way Tony Capanna, of 
Los Angeles, does it. He took a single- 
cylinder scooter, made a few ch 

the head and flywheel of its Powe 
cycle engine, and put on a stre 
cover. He then took his 190-Ib. rig to a 
dry lake, stretched out prone to cut wind 
resistance, and opened up to hit 83.83 
mp.h. The alcohol-burning engine devel- 
oped 13 hp. at 4,900 r.p.m. At upper right, 
wheels show through plywood housing. 
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's holy of holies. 
artment 
Advanced Styling. Only Ford officials can 


tin there. 


Of these three cars, Artist Spear took intere: 
only in center one. “But the hoods too broad, 
he commented, “even with the chrome strips 
to break up its expanse.” However extreme, 
the drawings are carefully studied in hopes 
they will contain new ideas. 
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HE automobiles you see pictured here 
will never be built. They are dream 
cars from the Advanced Styling Studio of 
the Ford Motor Co. The studio's artists 
drew them as a free exercise in imagination. 


In dream car above 
ticularly for fresh tr 
Gil Spear, Advanced $ 


rtist_was looking par- 
nent of top and door, 
yyling supervisor, com- 


that Make the Fords 


‘A dozen artists and four clay modelers 
dream up cars like this day in and day out. 
They have one of the world’s pleasantest duction line, an idea for a fender curve, 
chores. Their only assignment is to produce _ radiator grille, or top may be borrowed for 
new styling ideas. And they do-some 300 a production car in 1955 or 1960, END 


never-never dreamboat designs every year. 
While these cars will never reach a pro- 


mented: “This door is low. enough for a man tail fin is impractical. 
his arm on. The top has possibiliti admitting cooling 


But I think the idea of 
10 
but there is too much glass for comfort. The 


ir in front through bumper 
apertures is interesting. 


Design at left got no votes. Above, Spear con- 
fers with fellow artist over clay model. If a 
drawing is extra-interesting, it may be put in 
clay to get three-dimensional perspective. 
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Example of plane that could sow “death 
sand” is this British one for fertilizing. soil 
air, shown dropping five tons of lime 


from its built-in hoppers. 


What You 
Should Know 
About “RW” 


“Death sand” and “radioactive clouds” are novel atomic 
weapons that may be introduced in radiological warfare. 


By Alden P. Armagnac 


EDITOR'S NOTE: Best defense against a 
possible terror weapon is knowing just 


what it can. and can’t do. So here are the 
facts about “RW,” latest in atomic warfare. 


NITED STATES ARMY commanders 

have been alerted against an eerie 
new kind of atomic warfare, At any mo- 
ment it may gmerge from the laboratory, 
and make its debut in combat. 

It's called “RW”-short for radiological 
warfare. It uses atomic weapons other 
than the A-bomb, such as “death sand” and 
“radioactive clouds.” 

A 12-page Department of the Army 
‘study, “Radiological Warfare,” briefs com- 
manding officers on how it may be used. 
Recently printed in Officers’ Call, an official 
Army publication issued monthly for their 


information, it’s the most detailed report on 
RW made public to date. Here are its high- 
lights, plus some from other sources. 

Name the countries that have atomic 
piles, and you've listed those that could 
wage RW-the U. S., Canada, England, 
pile will fur- 
materials, or 
RW agents. Just as tracers are made for 
research, common materials like chalk a 
washing soda may be put in a pile and 
made radioactive for use as RW agents. 
Also suitable are radioactive fission prod- 
ucts, the “ashes” recovered from a_pile’s 
spent fuel rods. 

The radioactive materials come from the 
pile both as red, white, and black powders 
in aluminum cans; and as bottlefuls of solu- 
tions. They are so radioactive that a large 
amount would melt a metal container. 

Likeliest way of using these materials in 
war, the Army study foresees, is to sow the 
ground with radioactivity. They could be 
loosed over an enemy target from planes, in 
the form of a dust or liquid spray. Settling 


Defenders’ planes attack invaders with’ “death 
sand.” It would force withdrawal of men exposed 
to its radioactivity, thus preventing build-up of 
forces to break out of beachhead. 


ae a a — + 


re two possible types of RW weapons 
Death sand ground, and its radioactiv 
ity takes effect on victims externally. It requires 


material emitting penetr gamma rays. 
on the earth, an invisible radioactive film 
would imperil all who walked over it with 
penetrati mma rays from an RW agent 


Hike rediocobale, & raditin substitute 
To spread it, Prof. Hans Thirring of 
Vienna proposes drying a solution of the 


RW agent upon sand, or metal powder 
Naming the preparation “death sand,” he 
calls it “the lightest and most transportable 


of all weapons of ma: 
Airplanes for 


tion. 
attacks could 
used for crop dusting and 
A. Britist 


‘death-sand 
those 


spreading fertilizer from the air 


Standard pt 
SM type, below 
by miniature exple 
experimental method 


sh bulb of Westing 


xluced “radioactive « 
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RADIOACTIVE CLOUD 


Wr 


at 


” of particles small enough 
effect internally when in 
materials emitting 


alpha or beta rays 


dropped five 
erimental 


plane for the latter purpo: 


tons of chemicals ir le exy 
flight (PS, Jan. '51, p. 130 
To protect occupants from the cargo’s te 


dioac sand plane would need 
After its 

suggested dropping 
instead of the RW 
But shielding could be 
anes, under radio control from 
rircraft, laid the sand 

rea sprinkled with death 
no choice but to 


heavy _ shielding. calculating 


weight 
the shieldin: 
the enemy! 


agent on 


if crewless 


sand will have get out 


shell of bulb, was ren 
ters applied radioactive 


ed, and experi 
tion to combus 
mall black knobs 


supporting wire elements 


—r -s 


These deadly products of Oak Ridge pile are 
potential RW agents. Remote-control tongs han- 
dle intensely radioactive solution in 
bottle and a dry powder in an aluminum can. 


Those who remain will receive a fatal dose 
in anywhere from a few hours to several 
weeks, depending on the intensity of the 
radioactivity. Like victims of A-bomb radia- 
tion, they will suffer nausea, loss of hair, 
anemia, and hemorthages.- But those who 
flee at once will suffer no ill effects. 

RW has novel military possibilities. An 
invader could be forced by a degth-sand 
attack to withdraw exposed troops from a 
beachhead, for example, and prevented 
from building up his forces to bre: 
of defenders’ encircling lines. 


produced “radioactive cloud” 
rticles. Actual experiment was in 

r, PS duplicates it, without radio- 
active treatment of charge, for photo below. 


Affi KS 
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Mobile air sampler for detecting radioactivity 
could warn of RW attack. Also, warning might 
advantageously be broadcast by attacker h 
self to force enemy to abandon an occupied are: 


In a stalemate on a battlefront, RW 
could compel enemy troops to abandon a 
key position, permitting a breakthrough. 
Attackers advancing rapidly across the 
contaminated would not be harmed 
by its radioactivity. (Conversely, a radio- 
tive belt that could be crossed swiftly 
would be useless defensively.) 

RW attacks on war-production and tran 
portation centers could make an enemy 
evacuate factories, railroad yards, ports, and 
adjacent living areas, without demolishing 
them—and, the Army study declares, “with 


Electron microscope shows magnified, smok 
like particles of two kinds of experimental radio- 
active clouds, Size lies in most difficult range 
of all for gas masks to filter from air, 


— 


Can guns like this fire atomic ae Shells 


teed RW materials may lead to the “ ome 
illery’ pirasted as a possibility by Gen. J. 
Lawton Collins, U.S. Army Chief of Staff. 


results comparable to strategic bombing.” 

Radioactivity of RW agents will die out 
after a time, depending on the particular 
one used. By choosing one of suitable half 
life, an gttacker could make an area un- 
inhabitable for whatever period suited his 
purpose—only briefly, if he expected to cap- 
ture and occupy it himself. 

What quantities of RW agents would be 
needed? An Army example assumes 430 
pounds would cover an area like New York 
City’s. Compared to the 10 pounds of pile 
products shipped yearly from Oak Ridge, 
the figure is huge, but not fantastic. 

“Radioactive clouds” are a wholly differ- 
ent RW possibility. A low-level A-bomb 
burst is known to leave a deadly cloud of 
ray-emitting particles floating in the air. 
Could RW apparatus, too, create lethal air- 
borne clouds in the open? If so, they would 
act as “a particularly vicious form of poison 
gas”—the phrase is taken from the famous 
Smyth Report—and serve similar purposes 
in close-range combat. 

Casualties would result from inhaling 
the particles in the air. Lodging in the 

“lungs, they would get in their lethal work 

at close range, and hence could emit only 
short-range alpha or beta rays. Some ma- 
terials that do this, such as plutonium and 
radioactive calcium and yttrium, are among 
the most dangerous that can get into the 
body. Gas masks for protection would need 
filters able to strain out the particles. 
Otherwise the air couldn’t be breathed and 
oxygen-fed respirators would be needed. 

How to produce radioactive clouds can 
be described. For they've actually been 
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made in the laboratory, in non-military and 
therefore non-secret experiments. 

Rats were exposed to miniature radio- 
active clouds to explore health hazards of 
inhaling the particles, by Dr. Richard 
Abrams and his associates at the Argonne 
National Laboratory. Novel ways they de- 
vised to make the clouds are described in 
a report awaiting publication®, of which this 
writer has been permitted an advance view. 

They contrived mechanical gadgets, re- 
sembling insect guns and perfume atomiz- 
ers, that sprayed clouds of radioactive dusts 
and solutions. They exploded thin foil of 
radioactive metals, such as plutonium, with 
powerful electric currents. But their most 
interesting method was an explosion of 
chemicals. 

The experimenters removed the glass 
shell from a midget photo flash bulb, and 
used a radioactive solution to impregnate 
its combustible charge, consisting of zir- 
conium metal and potassium chlorate and 
perchlorate. Ignited in a closed chamber, 
this filled the air with floating radioactive 
particles, which took effect on rats nearby. 


Atomic Artillery a Possibility 

Can similar chemicals serve as a filling 
for RW shells, bombs, and rockets? Gen. 
J. Lawton Collins, U.S. Army Chief of 
Staff, recently cited the possibility of “an 
artillery ‘piece that would fire an atomic 
weapon.” Some took it that he meant shoot- 
ing an A-bomb from a gun—but “atomic 
artillery” for RW seems more plausible. 

Those are the possible arms and methods 
of RW. Its military value remains a big 
question mark until it is tried. 

RW has glaring military drawbacks, like 
its delayed-action casualty effect. Even a 
lethal dose doesn’t knock out radiation vic- 
tims at once. At Hiroshima, several Jap- 
anese soldiers fatally exposed to A-bomb 
rays marched 20 miles with full packs the 
next day, although all were dead six weeks 
later. So a soldier who has “had it” from 
RW may still be a dangerous customer. 

But RW’s unique characteristics could 
give it a place in warfare. And it could 
be used especially effectively against those 
unaware of its limitations, as a psychological 
terror weapon. As the Army study puts it, 
“Radiological warfare, once a favorite sub- 
ject for writers of science fiction, has passed 
into the realm of sober possibility.” END 


5, “Production and Analysis of Radioactive Aero- 
5." to be published im National Nuclear Energy Series, Divi 
dion IV, Vol. 226. 


Spray Comb Rids Pets of Fleas 
Sgueezinc the bulb of the grooming comb 

at right sends a spray of insect powder 

through the hollow teeth, distributing it 


's coat. Made of 
sold by Mik-Tin 


evenly through the anim 


New Crosley Has Roll-Down Windows 
Orne features of the 1951 Crosley cars 

are a redesigned front end and, in the Super 

Station Wagon shown above, basket-weave 


rear panels. The new oversize. nine-inch 
Bendix brakes are hydraulic. as are the air- 
plane, strut-type shock absorbers. The en- 
gine has a 7.8 to 1 compression ratio. 


Land “Tug” Runs on Tracks or Road 

Tue job of hauling and switching railway 
cars (see also page 152) will be simplified 
with a “land tugboat,” shown above with its 
four retractable rubber wheels lowered for 
highway travel. Set at right angles are four 
rolled-steel railroad wheels. A switch from 
one to the other takes only 30 seconds. 

The four-cylinder, gasoline-powered 
Trackmobile, developed by the Whiting 
Corp., Harvey, IIL, weighs only 6,000 
pounds, But when the tractor is coupled to 
loaded freight car, as at left, hydrau- 
ing power lifts the coupling mechan- 
ism to transfer some of the car’s weight to 
the Trackmobile, and greatly increases trac- 
tion: drawbar pull runs up to 7,320 pounds. 


Humidity Gauge Is Pocket-Sized 


Tus handy, pocket- 
sized thermometer and 
humidity indicator is 
well-protected in a 
Vinylite plastic hous- 
ing. Setting the plas- 
tic ealculator slide to 
the dry-bulb and wet- 
bulb readings provides 
a relative-humidity 
reading at a glance. 
The unit also can be 
mounted on the wall 
with a wick and small 
water container to 
keep the wet-bulb 
moist. The Tagliabue 
Division of the West- 
on Electrical Inst. 
Co., Newark, makes it. 
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‘AND COVER 13718* 


“Add 32 ox. when fll of wate. 


FIELD TRANSPORT PACK 
TOTAL WEIGHT: 67.35 LB. 


Why Marching 
Is Hard Work 


Ne time you set out on an all-day 
hike, toss a sack of flour across your 
back and fill your side pockets with rocks. 
By nightfall your aching bones will tell you 
how a foot soldier feels at the end of a 
day’s march. What he packs to work is 
shown in these pictures, posed for PS by 
the Marines. The Army infantryman’s gear 
is practically the same. The field transport 
pack is the one a doughfoot goes ashore 
with and carries on motor movements. 
The light marching pack is worn for foot 
movements ‘and advancing toward combat. 
For fighting—except in winter—he strips 
down to the minimum. 
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"TROUSERS, DRAWERS ——e 
208. 


LIGHT MARCHING PACK 
TOTAL WEIGHT: 40.57 LB. 


mt 
cong 


—— | 
Sas 


shoes 
aa, 


MINIMUM COMBAT PACK 


TOTAL WEIGHT: 34.51 LB. 


Mobile Belt Speeds Plane Loading 
Loapinc and unloading time at air- 
ports is said to be cut in half by use of 
this mobile cargo-handling unit. A 21- 
foot endless conveyer belt mounted on 
a small truck, the Mobiloader can handle 
a concentrated weight of 500 pounds or 
a distributed load of 1,500 pounds. Sage 
Equipment Co., Buffalo, makes it. 


Back Seat of Car Makes Crib 

TRANSFORMING the rear seat of a car 
into a child’s bed or play pen is easy 
with the Kiddie Sleeper shown above. 
Made of Vinylite, it covers and protects 
the seat upholstery. The unit folds com- 
pactly for easy storage, and is made by 
the Kaydon Manufacturing Co., Santa 
Monica, Calif. 


GE J-47 Jet Gets Warmer Nose 

Laresr improvement on GE's power- 
ful J-47 jet engine is special de-icing 
equipment. Hot air from the compressor 
is piped to hollow parts in the nose, such 
guide vanes and support struts, pre- 
venting ice formation at high altitudes. 
Possibility of icing is further cut by mak- 
ing air-inlet screens retractable. 
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Diese 
Tractor Has 


Motor in Each Wheel 


B* CROSSBREEDING Gramp’s battery- 
driven automobile with today’s Diesel- 
electric locomotive, engineers have hatched 
a husky rubber-tired tractor that has no 
clutch, transmission, drive shaft, or differ- 
ential. 

Two generators hooked directly to a 186- 
hp. Diesel engine grind out juice that is dis- 
tributed separately to a motor in each of its 
to two more for front and rear 
steering, and to a seventh that tums a 
towing winch. 

Fuel to the Diesel is throttled by a hand 
lever that seldom needs regulating after 
starting. A rotating controller, like a street- 


‘AC STEERING 
‘motor 


On-the-job power units eliminate usual me- 
chanical, hydraulic, or pocumatic Kokages be- 
Swen engine and qrheak:. Two genariins DC 
for main driving motors and brakes, AC for 
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car's, governs speed of the driving motors, 
forward and backward movement, and pow- 
er braking. It’s steered by push buttons. 

R. G. LeTourneau, Inc., of Peoria, Ill., 
designed the 11-ton prime mover, called the 
Tournatow, for handling big airplanes on 
the ground. It can also be used as a switch 
engine in railway yards, and is being modi- 
fied for heavy earth-moving equipment. 

Outstanding performance characteristics 
claimed for the new Diesel-electric tractor 
are smooth starting and stopping, precise 
control at all speeds up to 25 m.p.h., infinite 
adjustment of torque to load, and a turning 
radius of less than its length. 


INSTRUMENT PANEL 


DC DRIVING MOTOR 
AND GEAR TRAIN 


steering and winch—are mounted in line with 
Diesel engine, and power is distributed direct 
to point of application through cables, Engine 
also runs an air compressor for accessories, 


11-ton prime mover drives like a streetcar, Tournatow shows, at left, how it 
° can be used to spot railroad cars 

turns like a fire engine, and can tow 16 in A nace yard, Less than 6 ft. 

weight in aii ‘g high, the tractor was built low 

eiavey Ike wept lea ltp lanes, for work around and under large 
aircraft on the ground, In te 
demonstration for Air Force it 
ly maneuvered) a 200-ton 
lane about runw: at Wright 
Hd. “Tires are standard aireraft 
-inchers; wheels are identical, 


nt 


In each drive unit ( 
pinion on armature shaft 
with reduction gears, which ro- 


tate rin r bolted to wheel SS 
STEERING, > i 
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Cow Conveyer Milks, 
“| Feeds, 100 an Hour 


i 
Ten at a time, cows move slowly down 100-ft, automatic milking conveyer at 15 ft. a minute. 


‘OWS get everything but a shave and a 
haircut in an automatic milking assem- 
bly line at Delano, Calif., shown above. First 
they get a cool bath to wash them, then a 
warm one to stimulate milk flow. Next, as 
they ride down a 100-foot moving conveyer, 
they munch a meal from feed troughs while 
vacuum pumps remove their milk, 

The conveyer holds 10 cows at a time 
and turns out a contented one every 36 sec- 
onds. Invented by Harry Cain for Hiett’s 
Crystal Dairy, it requires only two attend- 
ants, one to attach the vacuum cups and one 
to remove them, and will handle 100 cows 


turn, cows queue up in sin- | rape’ 
be wer entrance. Aseach one moves i less than an hour—about six times faster 
up, it passes through cool-water spray from jets than two milkers working by hand. 


that washes dirt from underside of body. fin i Cieits ho 0 


As cow enters conveyer, warm spray from uy Vacuum milkin, 

tumed jets relaxes udder and stimulates milk ing jug ride rail alongside of cow, 

flow. Door containing feed trough swings down _ with conveyer. At end of line, circ return 
automatically to form stall snd provide meal. rail carries machine back to starting point. 
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Ring Cleats Prevent Football Spi 


Tue ring on the sole of the football shoe 
at left in the photo above is a new cleat to 
replace the conventional spikes shown at 
right. Developed at the Cornell Aeronau- 
tical Labs for the Wilson Sporting Goods 
Co., the self-cleaning cleat is said to pre- 
vent injuries to players from spills caused 
by regular cleats sticking into the ground 
while making fast turns. 


Safety Gloves Reflect Headlights 


By pay, Glo-Glovs are a pair of well- 
tailored dress gloves in capeskin, pigskin, 
or calf. By night, they become a useful 
safety aid for a driver to signal stops and 
turns. The back surface of the glove is 
made of Scotchlite, a reflective fabric that 
shines brightly in the light of auto head- 
lights two blocks behind. Glo-Glov Co., 
Chicago, prices the gloves at $4.95 and up. 


Navy Develops First Automatic Pilot for Helicopters 


‘Tuar smile from a Navy helicopter pilot 
(above) signals success in a test of the 
first automatic pilot developed for the fly- 
ing windmills. With both his hands off the 
stick, the ‘copter hovers steadily 5 feet 
above the field. All forward, lateral, and 


stabilizing controls are handled by a hook- 
up of five gyroscopes and parts from stand- 
ard airplane auto pilots. The devi 
designed by engineers of the Na’ 
perimental Station, Philadelphia, who are 
now adding altitude and power controls. 
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In school below one 
died, 19 wore hurt. 
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proving that 


Water Can Be 
Dynamite 


Even a 30-gal. storage tank can let go 
like a TNT blast unless protected 
against excess heat as well as pressure. 


By William Gilman 


DRAWINGS BY ELEANOR GILMAN 


HAT harmless-looking hot-water tank 
down in the basement can become a 
live bomb quicker than you may think 

Its job is to furnish household water at 
around 150° F.-safely below the boiling 
point, yet plenty hot enough to handle dirty 
clothes and greasy dishes. The trouble comes 
when the setup doesn’t have properly func 
tioning brakes. Since water has to be under 
some pressure in order to flow from plumb- 
ing fixtures, it can be heated past its normal 
boiling point—without boiling. That’s when 
even a modest 30-gallon tank can let go with 
more explosive energy than a charge of TNT. 

It can happen with an apartment house 
boiler as quickly as with a cheap little hod- 
a-day pot stove or side-arm coil supplying a 
storage tank. The chief difference is that a 
cast-iron boiler flies apart like shrapnel while 
a steel tank is apt to soar like a rocket. 

But such blasts can’t happen when proper 
equipment is properly installed and main 
tained. In every case, the explosive material 
is what one engineer calls “water gone crazy 
with the heat.” It’s the flash into steam after 
pressure ruptures a tank or boiler that causes 
trouble. Sometimes, the pressure has been 
built up too high; other times—if the tank is 
old and weakened—even normal operating 
pressure is too great. 

In either case, pressure sets the stage. 
The real villain is superheated water. Every 


L 


Best insurance against hot-water explosion is 
relief valve that responds to either excess pres- 
Sure or temperature in tank. Photo at top shows 
plumber putting one into hot-water line from 
gas-fired heater. As shown in cutaway view, 
overheated water expands thermostat, lifting 
valve and letting water escape until tempera- 
ture is brought down by cold water entering 
tank. Under dangerous pressure, water acts 
directly against spring to lift valve. Raising 
test lever makes sure valve is not stuck. 
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Where to put temperature-pressure valve: Hori 
zontal storage tank usually has tapping, into 


which valve can be installed as shown above. 
Automatic systems that both heat and store 
water vary in design; follow. manufacturer's 
instructions, Sketch at right shows three ap- 
proved locations for different types. In posi- 
tions A and C thermostat needs tip extending 
into hottest water. In position B there must 
be no shutoff between tank and safety valve, 


drop is waiting ominously for its chance to 
flash into normal steam. A break in the tank 
gives it that chance. 

When blast experts are able to find 
enough pieces in the wreckage, they can 
almost always assign one of three causes 
to the accident. 

1. The setup was a manual one. This isn’t 
bad in itself, but whoever lit the heater fire 
forgot to turn it off. Like the family in a last- 
minute hurry to get started on a trip, or the 
careless baby-sitter. 

2. The installation had automatic controls 
—but too much faith was placed in them. 


protectiv 
Ais pressure 


D 
sure is too high for 


va 
that prevents. tank's 
collapsing or burning 
out in case of vacuum 
condition that can siphon water from heater. 
C is tempering valve that guards against scald- 
ing water reaching faucets. D is standard 

perature-pressure relief valve described 


tem- 
earlier. 
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Mechanical robots are fine, but need peri- 
odie checking. 

3. Or it might have just been what en- 
gineers of the Hartford Steam Boiler Inspec- 
tion and Insurance Company—oldest com- 
pany of its kind in the country—call a plain 
“goofy” setup. Like installing a check valve 
between the tank and its relief valve. Or 
plugging the relief valve to stop its leaking. 
Such tinkering, obviously, makes a safety 
valve a useless ornament. 


“Hot-Water” Earthquake 


There's the case of the policeman who 
phoned headquarters that there had just 
been an earthquake. The shock came from 
a hot-water blast four blocks away, which 
caused $10,000 damage to neighboring 
buildings. It all started with a dripping hot- 
water faucet in a hamburger stand. To save 
water, when he locked up at night the pro- 
prietor shut off the cold-water line to the 
automatic gas heater serving a 20-gallon 
tank. That was blunder No. 1. 

No. 2 was the fact that the setup had no 
safety valve. And as pressure of the heating 
water increased, it couldn’t get relief by 
bucking up into that closed cold-water line. 

To be sure, the heater had an automatic 
fuel control. It should have shut off the gas 
when the water got too hot. But this thermo- 


stat happened to be gummed up. So the fire 
kept on going, and the tank finally burst. 

For every blast, there must be the two 
ingredients—failure of the tank under pres- 
sure, and explosive energy built up when 
the water gets too hot. It’s usual to think 
only in terms of pressure. By itself, excess 
pressure will damage a tank and cause a 
watery mess in the basement. But for a real 
hot-water blast, the water has to be past its 
atmospheric boiling point. 

To prove this, a dozen ordinary hot-water 
heating tanks were blown to bits in a hay- 
field near Doylestown, Pa., while a couple 
of hundred plumbing experts and boiler in- 
spectors watched from a safe distance. 

High spot of the bombing came with the 
eruption of a typical 30-gallon steel tank in- 
side a small house. Its pressure just before 
the blast was 80 pounds, which is a normal 
safety-valve setting for a good flow of water 
from upstairs faucets. But the water had 
built up to 290°—78° above its normal boil- 
ing point. 


Tanks Are Urged to Explode 


To highlight the lesson, cooler water in 
two similar tanks was safely built up to 200- 
pound pressure, When nothing happened, 
each was urged to explode “by giving it a 
water-hammer effect—an abrupt jolt of pres- 
sure. A rifle bullet was shot into one. With 
the other, an engineer just stepped up and 
split the tank with a sledge. 

Neither tank exploded—just a gush of 
water rushed out through the breaks. 

The Doylestown tests were staged by the 
Watts Regulator Company, a Massachusetts 
firm pioneering in safety devices, to prove 
that ordinary pressure-relief valves—though 
still a must—should be backed up by a tem- 

. perature-sensitive safety device in case the 
pressure valve can’t handle the situation. 

What's needed is a combined tempera- 
ture-pressure relief valve. The Watts patent 
on such “T-P” valves has now expired and 
many firms make them. Some have a fusible 
plug that lets go when water gets too hot. 
Latest types work on the thermostatic prin- 
ciple to open the valve. 

After a dime-store blast 20 years ago that 
injured 50 persons and killed five, Washing- 
ton, D. C., became the nation’s first munici- 
pality to insert a temperature-control re- 
quirement in its building code. A number of 
other states and cities. aware of water's 
dynamite power, have followed suit. 

The ordinary home-owner can take a les- 


In demonstration of water explosion, tanks in 
and outside a frame building at Doylestown, 
Pa., were subjected to varying heat and pressure. 


From protected pit engineer regulates heat and 
pressure of water and watches remote-register- 
ing gauges as explosive force builds up in tank. 


vy 


is blasted to kindling as overheated 
hurls shell of storage tank 400 fe 
the air and 100 yards across country, 


Here are remains of 30-gal. tank in whi 
water under only 80 Ib. pressure was heated 
to 290° F.—78* over normal boiling point. 
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son from industrial plants, which regularly 
inspect high-pressure equipment. Actually, 
say engineers, there’s too much false security 
with “low-pressure” hot-water systems in 
residences. “Low-pressure” means simply 
that that’s all they're built to stand. Four- 
fifths of the claims paid by a typical insur- 
ance company result from accidents with 
low-pressure equipment. 

Every setup has its own pressure limit. 
Fifteen pounds may not be too much for a 
hot-water heater tested at 250 pounds and 
intended to operate at around 50, but it’s the 
recommended limit for the usual low-pres- 
sure steam boiler made of cast iron. And 
when the low pressure becomes high—if a 
valve sticks, or aquastat fails, or water gauge 
goes haywire—something has to let go. 
Pressure below the rated limit may still be 
excessive for a particular tank—old, cor- 
roded, or weakened by past overheating. 

Anything that relieves excess pressure is 
to the good. That’s why an open system— 
like water gravity-fed from a spring—is gen- 
erally safe because water can back up the 
line. But it isn’t foolproof. Sediment or 
freezing might block the line. 

Some explosions have been innocently 
caused by a town’s desire to protect meters 
from overheated water backing up into 
them. Check valves to protect the meters 
also block the escape of overheated water. 


Best Protection Is Good Equipment 


The best protection is making sure you 
have good equipment installed by a plumb- 
er who knows wl he’s doing—and by 
checking it every few months. You can’t 
just walk ‘away and leave it. A reliable heat- 
n operating manual. If you 
ions, you can put the heater 
paces to check 
mostatic valve is going on and 
off many times a day. By contrast, a pres- 
sure-relief valve just sits on the line waiting 
month after month for an emergency. To 
keep in trim, this robot needs exercise. Long 
idleness, sediment, or corrosion may cause 
it to get stuck That's why its test lever 
should be operated every few months. If 
your valve is an older type, the spring can 
be pushed back with a knife to imitate ex- 
cess pressure. If it squirts, it’s okay 

The last warning—if you're lucky—comes 
when you turn on the hot water and get boil- 
ing water or steam. Better get the situation 
cured in a hurry, because you're playing 
with dynamite. END 


er comes with 
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Tue strange-looking contraption shown 
above is a mobile unit for testing airplane 
engines and props before installation 
aboard transports of the Trans-Canada 
Air Lines. A steel frame built on a three- 
ton truck holds the engine, which is con- 
trolled from the truck cab. The unit is 
prevented from moving forward by 
chains running to tie-down rings in the 
ground. Hydraulic spider legs absorb 
torque and stabilize truck during tests. 


Oversize Bandage Covers Big Burns 


Devetoren by the Army Medical 


Corps, these new oversized dressings are 
for burns and wounds covering large skin 
areas. A layer of highly absorbent gauze 
protects the injury, while a nonabsorbent 
outer layer prevents the entry of bacteria. 
Dressings may be worn as long as two 
weeks instead of requiring frequent 
changes. To prevent contamination, band- 
age is packed in a sealed plastic bag. 


Much fine glassware is sti 


How Your 
Glassware 


Is Made 


By George H. Waltz, Jr. 


handmade by expert craftsmen, as it has been for centuries. 


Two opposite extremes in manufacturing 
—meticulous handwork by skilled crafts- 
men and high-speed mass production per- 
formed by automatic machines—provide the 
wide variety of household glassware we 
use each day. 

Up until 1903, all types of table glass- 
ware, ranging from tumblers to vases, were 
either hand-pressed or hand-blown by master 
artisans. Then came what is considered to 
be the greatest single advance in the 5,000- 
year history of glassmaking—the perfection 
of an automatic glass-blowing machine that 
put glassmaking on the production line. 

As early as 1889, the idea for a mechani- 
cal glass blower began to form in the mind 
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FURNACE 15. FED FLAMES FROM 
AUTOMATICALLY. ABOVE HEAT GLASS 


Batches of raw 
soda, lime, a 


auromanic 
GLASS PRESS 


tas Tose 
FOR DRAWING 


| COURTESY CORNING GLASS WORKS 


3 Il furnace called il (pronounced “punty”), which is a 

y to keep the with a serrated tip, next is attached 
glass at just the temperature for working. to the completed base of the vase with a tiny 
The base of the vase, with its decorative ribs glob of molten glass. The top of the vase then 
of glass, is now complete is cut away from the blowing tube 


of Michael Owens, a master blower at a 
glass works operated by Edward Libbey in 
Toledo, Ohio. One day while Owens was 
struggling with a particularly inept crew 
of apprentice glassmakers, he wondered if 
it wouldn't be possible to devise a machine 
to take their places. Secretly, he designed 
and built a wooden working model of such 
a machine. When he showed it to Libbey, 
the boss was so impressed that he agreed 
“to set up a company to carry on the ex- 
perimental work with Owens as general 
manager. 


Machine Works like Bicycle Pump 


Owens’ first full-size machines were sim- 
ple and ingenious—and they worked. They 
operated on the principle of the bicycle 
pump. When a piston was withdrawn, 
molten glass was sucked up into a metal 
mold from a supply pot. When the piston 
was pushed in, the compressed air forced 
the molten glass against the sides of the 
mold to form the desired shape. It was as 
simple as that, and the same basic principle 
is still used today in the modern machines 
that produce the major portion of our low- 
cost household glassware. 

‘Automatic machines, however, have by 
no means completely replaced the master 
glass craftsman. Expensive glassware is 
still created by the same so-called “offhand” 
blowing methods that have been followed 
for centuries. At glass works like those main- 


After annealing, sses are carefully i 

spected in front of the screen of a polari- 
scope. Polarized light from polariscope reveals 
any stresses that might cause breakage. 
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tained by Steuben Glass, Inc., at Corning, 
N.Y., skilled glassmakers still use the ancient 
processes and the crude tools of their craft 
to turn out decorative tableware and other 
glass art objects. 

They still stick to the old “shop” method 
of glassmaking in which a master blower, 
known as a “gaffer,” supervises five as- 
sistants. Directly under the gaffer is his 
“serviter” who blows the glass into its basi 
form. Then in order come the “gathere: 
who gathers or picks up a glob of molten 
glass from the glass furnace on the end of a 
blowing rod and gives it to the serviter, the 


mechanical blower replaces the 
m in the production of inexpen- 
‘A machine such as 


Silk-sereen printi 
signs to 
ge” Libb 
drawn, si 


ng is used to a 
lasses in the new “ 


r 
Glass line, After basic design is 
screens for printing are ma 


it gatherer” whose job it is to gather up on 
a long stick called a pontil (pronounced 
“punty”) the small amounts of additional 
molten glass needed for decorations, stems, 
etc., the “stick boy” who holds the gathers, 
and finally the “carry-in boy” who carries 
the finished piece to the oven, called a 
“lehr,” where the glass is annealed. 

The six men work as a team, with the 
gaffer calling the signals. He is the artist, 
the master, who carefully shapes the molten 
glass (or “metal” as the glassmakers call it) 
into its final form. His skill comes from long 
experience. 


BACKWARD STROKE OF PISTON 


GLASS INTO MOLD 


PLUG PREVENTS GiOB 
OF GLASS FROM BEING 
SUCKED INTO PUMP 


Two-PaRr 
Mo1o 


2 Working like a tire pump, the m 

sa glob of molten glass ‘up from 
volving supply pot in its base and then forces 
it against the sides of a two-part metal mold. 


Ceramic colors are applied, one at a time, 

in the printer shown al After all colors 
are in place, glasses are baked in oven to fu 
colors to the glass. They are then re-annealed. 


Glassware made by pressing, rather than 
blowing, is another traditional type that is 
still produced, but it too for the most part 
is now turned out on automatic machines. 
Many items such as heatproof ovenware, 
some types of lenses, and decorative orna- 
ments are made in modern, automatic glass 
presses. 

By blending handwork with machines, the 
glassmakers are making everything from 
cheap but attractive dime-store tumblers to 
expen: crystal works of art th 
our dining tables for festive occ: 
decorate our homes. 


Annealing to elimi 
in the glass also i 
in the production of 
Cooling requires from 45 to 90 minutes. 


1 Finished glassware as it comes from the 
final annealing. These photos showing the 
mass-production of glasses were made at the 
Libbey Glass plant of Owens-Illinois Glass Co. 
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I'd like 
to secethem 
make... 


cof some gadget he 
. What is. YOURS? 
jor wach one pub- 


A position lock or friction drag on the thumb 
screw of adjustable wrenches. Such a lock 
would prevent the inevitable slip-back of jaws 
that causes slips and rounding of the head.— 
Duncan Osborn, St. Petersburg, Fla. 


A clamp that would lock the blades of a lawn 

ower when it is stored where children might 
get at it. It should be easy to remove but difl- 
cult for youngsters to master.—Matthew C. God- 
frey, Detroit, Mich. 
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A storage box for fuses built into a car glove- 
compartment door. Loose fuses in the compart- 
ment never seem to be around when you need 
them. With this box you'd find them easily. 

Norman L, White, Athol, Mass. 


Shaving brushes and razors with magn 
into the handles. Then they could be 
from metal shelf supports or firm 
sides or under the shelves of me 
George Perry, Fitchburg, Mass. 


i ended 
held to the 


Frozen foods with waxed cards dividing the 
blocks. This would make it easy to break the 
blocks in two, providing smaller portions for 
small families’ and allowing the excess to be 
stored frozen.—Mrs. P. Morrell, Hampton, Va. 


tocx.our 
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Brake mechanism bolts to firewall. Diaphragm 


in vacuum chamber drives piston into fluid- 
filled cylinder, sending brake fluid to wheels. 


New two-in-one pedal is mounted over old ac- 
celerator so it can rock back and forth. Original 
brake is left in position for emergency use. 


New Two-in-One Foot Control Stops Car or Speeds It Up 


Now you can step on the gas or put on 
the brakes with the same foot pedal. Press 
forward with your toe, and the car speeds 
up; press backward with your heel, and it 
slows down, Called Accela-Brake, it is con- 
trolled by a pedal that bolts to the car floor 
over the conventional accelerator and is 
pivoted so it can rock forward and back. 
Pushed forward, it presses down the ac- 
celerator. Tipped backward, it pulls a con- 
trol rod that actuates a special brake mecha- 
nism installed between the master brake 
cylinder and the wheels. 

When the rod is pulled, it opens a valve 
that applies vacuum from the car manifold 


Navy Flying Boat 
Makes Tight Turn 


‘Tis Martin flying 
boat can’t quite turn 
on a dime, but with 
its hydroflaps — twin 
underwater rudders — 
it can turn in a radius 
one and a half times 
its wingspan — three 
times sharper than 
with engines alone. 
Designed for maneu- 
vering in tight waters, 
the rudders can also 
be used as a brake. 
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to a rubber diaphragm inside an air cham- 
ber. This collapses the diaphragm, driving 
a piston into a cylinder filled with brake 
fluid. The piston forces the fluid out of the 
cylinder and into the wheel brakes, slowing 
or stopping the car depending upon how far 
the pedal is pushed backward. 

The auxiliary brake does not interfere 
with the operation of the conventional brake, 
and a lock-out control on the dash discon- 
nects it at any time. In addition to spe 
ing up braking time, it is also said to elim- 
inate roll-back on hills and foot fatigue in 
traffic. Made by the Accela-Brake Sales Co., 
of Hollywood, it sells for about $66. 


BALANCED 


MODULATOR . vacuum 


CHAMBER 


fos 


Light Proved Even Faster than Previously Determined 


Tue speed of light, the magic number 
that affects n y all laws of physics, is ever 
faster than s s thought. New experi- 
ments at Stanford University place it at 
186,280 miles per second—eight miles per 
second higher than the old value. Even this 


Tiny Magnetrons Made for UHF TV 


Tuus tiny tube may be a vital part of the 
television sets of tomorrow. It is a miniature 
magnetron, adapted from wartime radar 
tubes for use in ultra-high-frequency TV 
receivers. Many—perhaps most—of future 
TV stations are likely to operate in the UHF 
region, now being used only experimentally 
(PS Aug. ’50, p. 111). GE is already mak- 
ing a few of the small magnetrons, which 
produce X of a watt at 30 to 900 megacycles. 


x 
= 
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small change may be important in r: 
Loran. The researchers actually me 
the speed of a radio wave—which is the 
same as that of light-by finding its reso- 
nance frequency in a “cavity” whose dimen- 
sions are known to a millionth of an inch. 


Jet Noises Tried Out on Guinea Pigs 
Jer engines make a lot of noise—enough 
to pain or perhaps harm your ears. To find 
out more about the effect of very loud noise 
on human ears, Air Force scientists at the 
Wright-Patterson Base are learning what it 
does to guinea pigs’ ears. The anesthesized 
animals (below) are placed in a soundproof 
room equipped with sound generators. Those 
are not earphones Dr. H. E. von Gierke is 
wearing, but muffs to protect his e: 


Keeping the 
Home Shipshape 


If or snowing when you leave for 
the market, carry along a plastic shoulder pro- 
tector from your closet. It will fit over the 
shopping bag and keep your groceries dry. 


Cup hooks screwed into the wooden rail in a 
closet, or to the door, will hold those belts 
that clutter up a drawer. They'll hold sus- 
penders and extra shoelaces as well. 


You can protect your hands from abrasion 
when grating cheese, carrots, and other foods 
by wearing the heavy rubber fingers used in 
olfices. Cover thumb and first finger. 


Wood from crates and apple aera 
fine stock for craftwork. A homemade tool 
like this alee will enable yor te knock thems 
apart without damaging the wood. 


Please turn the page for five more suggestions. 


My 


Separated joints in td asbestos on your heat- 
ing pipes can be covered with tin cans with 
top and bottom removed. Slit them lengthwise 
and clamp them on with pipe-covering bands. 
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Keeping the Home Shipshape 
r= 


a =~, 


ay 


If you don’t cover your porcelain-topped or A plywood board, dividing your hamper into 
stainless-steel sink with rubber p: protect two sections, saves you time on washday. Keep 
the shiny surface by putting a dishcloth under white wash on one side and colored wash on 


pots and pans when scouring them. the other, and sorting is eliminated. 


You can add water to an aquarium without You can make a jonbe dust pan for your 

disturbing pane and sand if you float a board shop by remot me he long side of a large, tin 

bout %” thick the surface of the ike pan. A file handle, attaches ith a long 
ir the water tly onto the boar rew or bolt, makes a good hand 


A storage wall of orange crates, with each bin for Christmas bells, Easter baskets, Halloween 
labeled, will save a lot of last-minute hunting — masks, and other holiday trappings. 
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Dummy Bombs Test B-36 Accuracy 

Droprrep from a B-36 bomber, these con- 
crete-filled, 12,000-pound, dummy 
help tell Convair engineers just how 
bombs will behave. When the bombs are re- 


“Hot Stick” Takes Tank Temperature 
Wuen U.S. tanks roar into battle on hot 
desert sands, their rubber treads must with- 
stand scorching ground heat that often gets 
84° to 39° hotter than the air above it. To 
take the temperature of the sand and the 
treads, corpsmen jab them with this special 
needle-nosed pyrometer that registers mi 
nute amounts of current generated by hea 
on a dial calibrated in degrees. Repeated 
jabbings show the rubber treads can with- 
stand up to 180° F. without ¢ 


leased—some from as high as eight miles up 
—an electrical impulse sent to the ground 
automatically starts cameras that track the 
missiles, recording drop path and rotation. 
Depth of ground penetration is measured to 
tell what the explosive pattern would be. 


“Floating Tabi Licks Vibrations 
Deuicate balance scales, placed on top 
of this “floating table,” are unaffected by the 
poundings of a nearby giant drop forge in 
the Westinghouse plant at Pittsburgh. Sus- 
pended from heavy coil springs and cush- 
ioned by large blocks of foam rubber (ar- 
rows), the table absorbs all vibrations before 
they reach the sensitive apparatus. Steel 
plates, bolted to the bottom, preload the 
table so objects placed on top do not throw 
the delicate balance out of equilibrium. 
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HAT canoe in the picture above is made 

of paper. Its hull is plain, ordinary, 
brown wrapping paper, the kind the hard- 
ware merchant packs your nails in. Yet it is 
as sturdy and seaworthy as a commercial job. 
If you can operate a hammer, saw, scis- 
sors, and glue brush, you can make one like 
it in a couple of weeks’ spare time. So re- 
ports John B. Ehrhardt, suburban-weekly 
editor of Mad b , who resurrected 
the lost art of paper-boat making to build 
Shoshiman, the canoe shown on these pages. 
He adapted the technique used in the 1870's 
by El Waters & Son, of Troy, N. Y., who 
made paper boats and also paper domes for 
astronomical observatories (the one at West 
Point, installed in 1881, is still good as new). 
The paper boats have no seams and little 
framing. You can build your own frame, or 
use the frame from a stock kayak kit. Be- 
sides the frame, you'll need about seven 
quarts of waterproof glue (Ehrhardt used 
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Paper-hulled Shoshiman has spent two seasons in rougher streams than the Passaic (above) 


Cascophen), a dozen 18” by 24” sheets of 
No. 70 newsboard (a type of cardboard), 
10 yards of 44-thread muslin, and lots of 
brown wrapping paper. 

Cover the frame with one layer of news- 
board, fastening it with glue and tacks. Butt 
the joints. Next apply two layers of paper, 
coating both surfaces with glue. It's easier 
if you cut the paper into 12” by 18” sheets 
and dilute the glue with about 20 percent 
water. The paper joints should be lapped 
and staggered, with wide laps around stems 
and keel. A layer of muslin, laid in bands 
from gunwale to gunwale, with the cloth 
doubled and the joints butted at the sel- 
vages, follows. Glue the same way as the 
paper. Finish with two layers of paper. 

Let the glue cure for two days, then 
waterproof the boat inside and out with an- 
other coat of diluted glue. Wait 48 how 
and then sand and paint the hull, treating it 
like wood. Now you're ready to launch. 


Atwo LAYERS OF 
WRAPPING PAPER, 


3 GLUED 


‘ONE LAYER OF 
44-THREAD MUSUN, 
ty 


TWO LAYERS OF 
WRAPPING PAPER, 
GwuED 


ONE LAYER OF 
NO.70 NEWSBOARD, 
GLUED AND TACKED 


Drawing above shows how ea- 
noe’s simple wood frame is cov- 
ered with layers of cardboard, 
muslin, paper, and glue, 


‘One man easily handles the paper canoe, whic! Spring,» Jeak? Paper and glue fix that, as 
weighs ap coeiay 50 pounds, pee om hardt demonstrates above. His boat, used 
commercial aluminum or plastic boats. Materi- two years, sprang its only leak when hung up on 
als cost $45 (not including ready-made frame). _ rock. That one was too minor to bother patching. 
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Aids to Modern Living 


Electric Hamper Dries Clothes. A fan in the 
bottom of this aluminum hamper sends a blast of 
air warmed by a heating element upward to hasten 
the drying of lingerie, towels, or diapers hung 
inside it. In summer the appliance can be used 
as a bathroom air conditioner simply by hanging 
damp towels inside and switching on the fan to 
circulate cool air. Hamper-Dri has a 110- to 
120-volt AC motor. Argyle Mfg. Co., of Col- 
chester, Ill, sells it for $2: 
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Barbecue for Indoors or Outdoors. 
Interchangeable posts on this grill let 
it be installed indoors in a fireplace or 
outdoors in a picnic area. A handle on 
the grill moves it over the fire for 
cooking, out to a magnesium tray 
for removing Placed on_ the 
wire grid, the tray becomes a griddle. 
It is sold by Lyncraft Products Co., 
Lake Orion, Mich., for $19.95. 


food. 


Labels Are Easy to Mark. 
identifying frozen foods and other 
packages, a new self-sticking tape 
adheres to metal, glass, or plastic. It 
has a blue border and white writing 
surface that can be lettered with any 
pointed instrument. Lettering comes 
out blue. Sold with dispenser by the 
Labelon Tape Co., of Rochester, N. Y., 
it is priced at about 50¢. 


For 


Rack Keeps Tools Handy. 
Mounted on a garage or base- 
ment wall, the rack above has 
room for storing six long- and 
five short-handled gardening 
or household tools. It is made 
by the Inland Steel Products 
Co., of Milwaukee, Wis. The 
toolholder comes with screws 
and bolts for easy installation. 


Tubing Stops Slam- 
ming. As a door equipped 
with Hold-a-Door opens, 
telescoping tubes inside a 
sleeve pull apart. Tempo- 
rary vacuum holds door 
open 8 to 40 seconds, then 
lets it close. Knipe Indus- 
tries, Lawrenceville, N. J., 
sells device for about $3. 


Resins Purify Water. Dis- 
tilled water for st 
and storage batteries can be 
drawn from the kitchen fat 
cet if this refillable Filtr-lon 
tube of resins is attached. 
Resins, blue-black at the start, 
turn yellow when exhausted. 
La Motte Chemical Products 
Co., Baltimore, makes it. 


Knife-Tongs Prevents 
Crumbling. To cut and 
serve cake portions with one 
hand, spread this flexible, V- 
shaped cutter to the desired 
slice size, press its sharp edge 
into cake, then lift up with 
cake held firmly in the blade. 
Krag Steel Products Inc., Chi- 
cago, sells the cutter for $2. 


Tool Kit Fits Pocket. 
Besides having a blade, 
this steel knife boasts a %- 
inch monkey wrench, a 
hammer, drill bit, awl, and 
file with screwdriver tip. 
Imported from Germany, 
the knife is 4% inches long. 
Hoffritz for Cutlery, New 
York City, prices it at $9.95. 


Rollers Move Quietly. De- 
signed for hospitals, these 
plastic curtain rollers with 
stainless-steel hooks are said 
to eliminate noise when slid 
along a metal track. Made by 
Grant Pulley & Hardware Co., 
Woodside, N.Y., the curtain 
assembly can be mounted on 
aceiling, or built flush with it. 
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Plastic Helps 
Prevent Runs 


fo the 
legs in a minute) was spraying a pro- 
tective dope on fabric airplane wings when 
he got an idea: Maybe a similar coating 
would protect women’s fragile stockings. 
As a result, you can get a clear-plastic 
coating, called Nylonger, that you spray 
on silk and nylon stockings in a few minutes. 
Packed in the new self-dispensing spray cans 
(PS, Dee. ’50, p. 102), it coats each thread 


with a thin, invisible plastic film that adds 
duc 


strength and wear. Where threads 
cross, the plastic “spot-welds” them togeth- 
er so they are less likely to unravel and 
ase runs if snagged. 

Said to increase stocking life from two to 
nine times, the plastic sells for $1.98 a can, 
enough for about 70 sprayings. 


Magnified views of same stocking mesh show 
how threads look before treatment, below, and 
after treatment, at right. Photos show micro- 
scopicall arged about 50 


Here's what happens when untreated stocking 
is snagged. Broken threads start run that ruins 
entire stocking. If treated, the th 

likely to unravel, « is kept small, 


In treated stocking, threads are coated with 
tough, flexible film of plastic that cuts w. 

increases life. Where threads cross, note 
globs of plastic that glue strands together. 


The — Story 
of Our Fyna 


me AWCHIVQIVUET F 


MECHANICS 
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HANDICRAFT 


How a young couple converted an empty attic into three extra 
bedrooms, and showed a cash profit’on their spare-time work. 


By Mary Ellen Goodman 


PS STAFF PHOTOS 


HEN my husband and I decided we 
would like to expand our “expansion 
tic” into three rooms and bath, we called 
in a contractor for an estimate. Then we 
looked at our bank account, and it didn’t 


take a certified accountant to see that we'd 
have to do the work ourselves. 


We're glad 


we did. The job was fun, and it paid off. 

What we saved. The contractor gave us 
an estimate of $2,450 for putting in three 
bedrooms, without the bathroom. As I total 
up our own costs, I find we spent $378 for 
outside labor and $520 for materials, So we 
saved almost $1,500, in exchange for 300 
hours of our spare time. As amateurs, we 
consider $2.50 per hour for each of us 
pretty good pay. And we now have a sound 


t representing Porutan Scu:NcE 
‘onrad Breiby (at left), helped Gerson and 
diary Ellen Goodman plan the project described 
in this and other articles that will follow, 
Their baby, one-year-old Steve, looked over 
the blueprints of his future quarters as critically 
his parents. Below is their home as it 
looks now. It faces west. The plan the Good- 
mans chose to finish their attic appears on the 
next page, They expect to put small hopper-type 
windows in end walls of center section later on 
to increase light and cross ventilation. 


There was plenty of room in our attic. 


Now we have three 


and attractive addition to our living space. 

We aren't expert at steering a saw. 
our experience before this big project was 
in making minor home repairs and building 
some simple furniture, in which we were 
aided by an elementary text on using hand 
tools. We have no power tools, and man- 
aged nicely without them at first. Later, 
Porutak Science lent us an electric drill 
and an 8” bench saw to speed up the cabi- 
net work. Both were a help, but we could 
have done the job without them. 

Although it seemed big to us, this was 
strictly a spare-time project, done evenings 
and week ends. We averaged three or four 
sessions a week, and never put in more than 
three hours in any one day. 

How we began. When we bought the 
house, our attic was an echoing emptiness 
25° wide by 40’ long, under a low-pitched 
gable roof, with two small dormer windows. 
There was rock wool between the floor 
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joists right over the ceiling lath, but no floor 
except for catwalks to the windows. 

We broke down the entire job into these 
divisions: flooring, heating, plumbing, extra 
windows, insulation, partition walls, wiring, 
storage space, and doors. Immediately we 
decided that the bathroom would have to 
wait another year, since the plumbing was 
no job for amateurs (and forbidden by local 
codes), and the best estimate we would get 
was $881. Although called an expansion 
attic, ours had none of the necessary piping. 
This had to go in before the flooring, so we 
contracted with a plumber to install it. 

Fortunately our present boiler (we have 
hot-water heat) was large enough to handle 
the increased load. Otherwise we would 


—_— 


(aaa “4 
Co rooms up there, plus storage space and a bathroom to come. 


Net gain in our livin; 
space was the equal ol 
a good-sized apartment. 
At right is an archi- 
tect's-eye view of the 
layout we accepted. 


have installed electric space heaters in each 
room. But these are costly to operate, and 
might have required new feed wires, so we 
were lucky to have an adequate heating 
plant. 

Throughout our planning we sought to 
minimize or postpone expenses in order to 
lighten the load on an already tight family 
budget. For instance, when the heating 


pipes were installed, we had them capped. 
Thus we didn’t have to buy radiators for 
six months, when we celebrated our grand 
opening by moving our little boy, Steve, 
into the north room. But while the plumber 
had the garage wall open to put in heating 
lines for the bathroom above, we had him 
install the hot- and cold-water pipes too, so 
that the wall won't have to be broken open 
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‘There wasn't much up there except space, 
begin with. The steep roof mf pitch enttod or 
room, and Toons hed to be planned 0 willize 


what there was to San utmost. Only half the 


collar beams were we had to install the rest. 


The dealer showed us how to stack floorin; 
(which we brought in through a window) with 
scrap pieces between to let air circulate. This 
also kept the stuff from underfoot. If you walk 
on tongue-and-groove, edges break and the 
boards are then difficult to lay. 


Catwalks 


id to the dormers had to be torn up. 
The architect pointed out areas around windows 
and chimney where we had to set in two-by-four 
nailing members to support flooring adequately. 
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again next year when the fixtures go in. 

‘With the pipes in, we were ready to start 
our own work. We planned to do every- 
thing except putting in extra windows and 
wiring. The windows could go in later, 
and the wiring had to wait until the stud- 
ding was up. Before we tackled the job, we 
spent some time wandering through half- 
built houses and noting at firsthand how 
things were done. 

Flooring was first. Our year-old son 
enjoyed crawling in the rock wool between 
the floor joists, and the lath ceiling beneath 
supported his weight nicely. Not so an 
adult’s, as we found out when a friend 
stepped through it. Flooring was obviously 
first. We planned to put down a subfloor of 
1” tongue-and-groove and finish it with 
asphalt tile. 

To avoid tightrope walking along or 
across the joists, we got several broad planks 
that we could lay around our working area. 
Then we started ripping up the catwall 
an onerous job because the stuff was toe- 
nailed through the tongue. It took six hours. 
But we saved the pieces, and later used 
them elsewhere. 

When we were ready to buy our first 1” 
by 6” tongue-and-groove pine, we told the 
owner of the local lumber yard about our 
project. He was most helpful and agreed 
to give us a quantity price even if we took 
delivery of only a little footage at a time. 
We bought nearly 1,000 linear feet before 
we were done, but we didn’t want to stack 
(or pay for) such an amount all at once. It 
took us over two months of spare evenings 
to lay the subfloor. This was the most 
monotonous part of the job, but luckily it 
came first, while we were fresh. 

Nevertheless, we made our first mistake 
right there. Instead of ordering flooring, 
we should have gone to the lumber yard 
and selected the boards. Taking what was 
sent cost us many hours of extra labor to 
force warped boards into shape, and we had 
to cull out and set aside a needlessly large 
amount of split or warped footage. (Ironi- 
cally, the best lot was the last, so the floor- 
ing under the eaves was the neatest we laid.) 

We laid it straight. The experts and 
the books will tell you subflooring should 
be laid diagonally. Ours isn’t. We found 
that diagonal subflooring is supposed to 
strengthen the house, but our house was 
hanging together nicely with no attic floor- 
ing at all, so we figured it would keep on 
doing so. Laying those boards diagonally 


Two to nail flooring, 
and baby made three. A 
wedge of tongue-and- 
groove stock, driven be- 
tween the piece we were 
laying and scrap nailed 
to the joists, enabled 
us to force even wai 

lengths into position. 
Close-up below shows 
the way we did it. 


would have been a tough job for us, and 
would have cost us extra lumber. 

Another departure was in our nailing 
method. There are those who can sink a 
nail cleanly into the tongue and get a fault- 
less fit over it with the groove of the next 
piece, but it didn’t work that way for us. 
We kept splitting the tongues. Finally we 
switched to 2%” cut nails, driven straight 
through the face of the flooring, two to each 
joist. These sank themselves without setting. 

We started flooring under the front eaves 
with the old lumber we'd ripped from the 
catwalks. This area was planned to be 
storage space, which would not be covered 
with asphalt tile, and we preferred to use 
the better lumber as we worked out into the 
rooms proper. 

The dealer from whom we bought the 
nails taught us our first trick. To force 
tongue-and-groove stock together, we used 
a scrap piece cut in the shape of a wedge. 
This was driven between the flooring and a 
piece nailed to the joist, the groove on the 
wedge fitting the tongue on the board. 

We could lay two or three boards at a 
time this way if they were not badly 
warped, and could force almost any single 
board into place no matter how badly 
warped. Since time meant less to us than 
money, we saved short ends and knotted 
pieces for use under some of the eaves, so 
we wasted hardly any. Although it was 
easier to lay long boards, we sometimes cut 
them to minimize the warp. We tried to 
avoid making two adjacent joints on the 
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same joist, as we were told this would 
tend to let the floor creak. 

By using %” plywood instead of pine 
boards, we could have had a superb sub- 
floor much faster, with an ideal surface for 
laying the asphalt tile. But our budget said 
ase plywood would have cost us 
almost twice as much. 

Enter the architect. It was while we 
were having our flooring troubles that 
Porutar Science became interested in our 
project and offered to furnish us an archi- 
tect, a luxury we hadn't dreamed of. 

This took the shape of J. Conrad Breiby, 
Jr., six-feet-three of rising young architect, 
who told us we didn’t have to lay the floor- 
ing right up to the plate. He suggested we 
leave an inch all around to allow for ex- 
pansion. He also pointed out areas around 


Partly , the flooring looked like this. To 
warm up for the job, we first built two saw- 
horses like the one shown. They were fun to 
make, cost about a dollar apiece, and proved 
indispensable. Ventilating louvers in end wall 
were replaced with a window later on. 


the dormers and chimney where the joists 
were not placed properly to support the 
flooring, and at his suggestion we set in two- 
by-four nailing members there. 

By the time we had finished the flooring, 
Mr. Breiby presented us with two sets of 
drawings. One showed us how the attic 
would look as we had planned to lay out 
the rooms, together with many niceties we 
might have overlooked. The other outlined 
a more ideal use of the space, but called for 
a twenty-foot shed dormer along the back 
wall. We didn’t feel up to building that our- 
selves, and it would have cost more than 
$500 to have it done. 

Let there be light. While sticking to 
our original plans, we nevertheless had to 
admit things looked dark away from the 
dormers. The best answer within our means 
seemed two ordinary windows in the ends 
of the attic—one in the bathroom-to-be, the 
other in the largest bedroom. 

There was quite a debate about the in- 
stallation of these windows, Mr. Breiby and 
the editors believing we could put them in 
ourselves, and we feeling that we probably 
could—but what if they leaked? Because of 
our misgivings, we finally hired a skilled 
carpenter, Walter Brandmeier, of Rye, N. Y. 
He not only put in the windows but gave 
us invaluable advice on other matters. 

The helpfulness we encountered every- 
where was perhaps our outstanding pleasure 
during the whole job. Everyone with whom 
‘we came in contact shared his knowledge, 


PLYWOOD REPAIRS 


When smoothing the surface of plywood is the 
only repair, clean the cavity, pack with plastic 
‘composition wood or similar filer, and sand level 
after drying. Two or three applications are best 
in deep holes. 

If a saw can be used and there is opportunity 
to put in a backing block, saw out a piece and 
plug with a patch having tapered edges, as shown 


and many of the suggestions offered saved 
us hours and—more important—dollars. 

For additional light, Mr. Breiby’s plans 
show a good i we haven't yet been able 
to afford—two tiny second-story windows of 
the hopper type similar to those used in 
cellars, placed in the end walls of the central 
portion where the garage and north wing 
are set back. These would admit a little 
light and afford cross ventilation. We plan 
to have these installed at some future date. 

The architect also pointed out that there 
is room for a 24” attic fan under the ridge 
peak at the south end of the house. Such a 
fan would boost air circulation on sultry 
days. We haven't bought the fan yet (and 
won't until summer) but we did leave a 
trap door through which it can be installed. 
A future article will describe the grilles we 
set into the ceiling of each attic room. 


Next month Mrs. Goodman continues her 
story of an attic made livable. 


Kitchen Detergents Clean Brushes 

Wuen I finish a paint job, I use this 
method of speedily and easily cleaning the 
brush. Put the brush in a clea 
Place a heaping teaspoonful of a household 
detergent in the can. Add warm water to 
cover the bristles. Slosh the brush around 
in this mixture. Repeat with more detergent, 
if necessary. In a few minutes you'll have 
a clean brush.—Robert W. Bradford, Syra- 
cuse, N.Y. 


in Fig. 1. In many cases nails and screws can be 
used to reinforce the glue. Scratches can be 
routed and filled with wedge-shaped strips glued 
im and sanded lush. 

Figure 2 shows a veneer patch suitable for 
bright finishes. Select a face veneer from plywood 
with a grain matching the work as closely as poi 
sible. Undercut the edges. Trace around it on the 
work, rout a little shallower than the vencer, and 
glue in the patch, scraping and sanding level 
when dry 

A shiplap patch for heavy plywood that can 
be chiseled out in steps is shown in Fig. 3. Also 
in Fig. 3 is a puncture patch made by boring 
through and inserting a plug made with a circle 
cutter or lathe, 

When large areas are damaged, saw out the 
section and replace it, as in Fig. 4, reinforcing 
the beveled edge joints with battens behind, 
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How Dry Wells 
Should Be Built 


By Robert Scharff 


RANwaTER rushing from roofs will 
damage many lawns and dampen many 
basements this spring—because no place has 
been provided for it to go. One way to dis- 
pose of it is to put in a dry well like this 
as soon as the ground thaws. 

If there's a storm sewer in front of your 
house, you can of course run drain tiles to 
it and your problem’s over. But otherwise, 
a dry well is the only practical solution. 

Digging the hole may put some strain on 
your back—but aside from that the job isn’t 
difficult. Plan a separate well for each down- 


Only $6 worth of materials are necded 
2 for a dry well like this. ‘Cesspool blocks 
@ ideal lining. Consult. chart. below 


ma 
for size well that you should install, 


SIZE OF WELL REQUIRED IN VARIOUS SOILS 


Incoorse sand | In fine sond or In clay oF 
or gravel sondy loam 


Downspout] 


3" dia. 


4" dia. 

5” dia. 

2x3" [i x I Ea L a aut 
arxan | 3 a 4 s 

axa" | 3 ry 4 su 
arxs” | oo | aw 4 ° 


These figures are bosed on an average of moximum five-minute 
rainfall in 23 cities. 
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Cas = 
Dig the hole to a depth a little below house 
footing, Also make it deep enough to allow for 
at least 12” of soil above the well cover. 


Cement the tile joints, using mortar made of 
one part cement to three of fine sand. Pack 
cakum into bell before working in the mortar. 
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spout, and locate each eight or twelve feet 
from the house. 

Line the hole with brick or cesspool 
block, laid up without cement. Water will 
then seep through the sides as well as the 
bottom. Cover the well with a slab of 
concrete or a cesspool cover. 

Use terra-cotta drain tiles to carry water 
from the downspout, pitching them down 
about 1” in each foot so the water will 
flow smoothly. If it's necessary to cut a tile, 
fill it with sand and cut with a cold chisel. 
The sand will keep the tile from cracking. 

Before filling in the earth above the 
drain, try it out by letting water run through. 
If you find a low spot, raise the tiles there 
by wedging small stones under both sides. 
Put a wire cage at the top of the downspout 
to catch leaves. 

For a less permanent type of well, see 
the drawing below. Sink the barrel into the 
ground about six feet, fill with gravel, con- 
nect the drain, put on a wire mesh or other 
cover, and shovel back the topsoil. This 
kind of well does a good job at first, but it 
eventually will clog up with leaves and other 
debris and become useless. 

It's a good idea to connect the drainage 
of an automatic washer to a dry well. Thus 
you reduce the load placed on a regular 
cesspool or septic tank. Water from the 
roof, incidentally, never should be carried to 
a cesspool or septic tank. If filled with rain 
water, such containers can’t take care of 
household sewage. END 


oawN TILE 
FAW IMENT EAN, 


can 


WIRE MESH 


COARSE 
GRAVEL 


eras = 


A dry well of temporary type can be made by 
removing bottom from barra or oll deum, cov 
ering with asphalt, and sinking it in ground. 


Level in Extension Does Double Duty 


a 


You can save the expense of two levels 
by nesting one in an extension frame. The 
photos show a 2 level in a 4’ frame. I used 
a redwood two-by-four, making the length- 
wise inside cuts on a circular saw and the 
cross cuts with a coping saw. Pieces of ” 
plywood glued to the back of the frame at 
each end and two screw-fastened metal 
strips on the front keep the level in place.— 
W. G. Waggoner, Sacramento, Calif. 


Spring Holds Tools on Rack 


a 


Tue eight sliding ring clips on this rack 
can be moved to left or right to make the 
holding spaces the correct sizes to take 
various tools. The clips slide in a series of 
slots behind the spring. The 18” rack is 
sold by Hobby Hill, Chicago. 


Clips Hold Pages in Notebook 
Two small spring- 
type clips placed on 
the rings of a loose- 
leaf notebook are con- 
venient for holding 
magazine pages, draw- 
ings, photographs, and ry 
other material that 
you may wish to file /~ 
with your notes. Ma- 
terial kept in this manner need not be 
punched.—John J. Rea, Urbana, Ill. 


Countersink Heads Over Tubular Rivets 

Ir you don’t have a tool for peening tubu- 
lar rivets, try a countersink. Insert the coun- 
tersink in the end of the rivet and strike the 
countersink with a hammer.—William B. 
Eagan, Louisville, Ky. 


Clamp Helps in Sawing Plywood 

Sawinc a wide 
piece of plywood or 
composition board is 
a lot easier if you'll 
use a small C clamp. 
After you make the 
saw cut deep enough 
to attach the clamp as 
shown at right, you 
can complete the cut 
without binding.—Joel 
Miles, Denver. 


Rubber Kit Checks Vibrations 


Mucn of the noise and shock produced 
by machinery can be muffled with a rubber 
mounting kit sold by the B. F. Goodrich Co., 
of Akron, Ohio. The kit includes a 12” by 
12” rubber pad, rubber tubes, and washer- 
shaped rubber snubbers. Pieces of the pad 
are cut to size and sandwiched between }” 
steel plates. Pieces of the rubber tube are 
cut to fit around the machine's hold-down 
bolts. The snubber goes over the top of the 
bolt and is followed by a washer and nut. 
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What You Should Know 
About Paint Removers 


Stand leg of furniture 
(left) in bucket to catch 
excess remover and pre- 
vent runs onto floor. 
Semi-paste removers are 
better for vertical sur- 
faces than liquid re- 
movers. 


Wear goggles to pro- 
tect your eyes when us- 
ing remover on over- 
head work (right). Also 

n when brush- 
ing softened paint out 
of carvings. Brushing 
may splatter remover. 


Scrape softened paint out of grooves or cary- 
ings with old toothbrush (below). Other tools 
that help in tight spots are a stiff-bristled brush, 
pointed sticks, and cotton waste. 


Fast acting removers—based on 
powerful chemical solvents—are es- 
pecially designed for their jobs. 


By Bernard Gladstone 


PS PHOTOS BY W. W. MORR! 


‘AKING the old finish off furniture or 

woodwork needn’t be a messy job—if 
you go about it right with the right remover. 

Before the manufacture of solvent-base 
removers, the only kinds available were the 
alkaline types. These still are used in in- 
dustry, but the commercially prepared re- 
movers are better for the handyman. They 
are easy to handle and they won't attack 
flesh and clothing like the corrosive, alkali 
types. 


Kinds of Removers 


Today’s removers can be divided into two 
major types—those that contain wax and 
those that don’t. The non-wax type is avail- 
le in both flammable and nonflammable 
removers. The wax type can be obtained as 
either a liquid or a semi-paste. 


Use new, special remover (below) to take 
wax, varnish, or shellac off floors and stairs, 
Flow it on, scrub with No. 3 steel wool, and 
scrape up dissolved finish with squeegee. 


| 


The liquid removers are best suited for 
use on horizontal surfaces such as table 
and desk tops. The creamy, semi-paste re- 
movers work better on vertical and over- 
head surfaces like door frames since they 
are not as likely to run and streak as are 
the liquid removers. 


Removing Waxy Residue 


Removers that contain paraffin to slow up 
evaporation of the solvent leave a waxy resi- 
due that must be taken off after you've 
finished removing the paint. A new finish 
will not dry and properly adhere to a waxy 
surface. Wiping the surface with a rag 
soaked in benzene or alcohol will remove 
the wax. 

Removers that don’t leave a waxy residue 
usually contain such chemicals as cellulose 
acetate or ethyl cellulose to retard evapora- 
tion instead of wax. Generally speaking, 
these are more expensive and slower acting 
than the wax type. 

Nonflammable removers also are slower 
acting than the flammable type, but their 
safety characteristics make them less danger- 
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ous for use in a cellar shop. If you use a 
flammable type, be sure to keep far away 
from any open flame. A typical flammable 
remover is made up of three parts of paraffin 
dissolved in 50 parts of benzol to which is 
added 25 parts of denatured alcohol and 25 
parts of acetone. Don't take chances! 

Don’t forget, too, that the commercially 
prepared removers of any type can be dan- 
gerous in a poorly ventilated shop. Their 
vapors may make you extremely ill. Work 
outdoors if you can. If you must work in- 
doors, watch the ventilation, 


Special Removers for Floors 


When you want to remove wax, varnish, 
or shellac from a floor, use one of the new 
solvents made especially for this purpose. 
They are not very effective on paint, but 
they act fast on clear finishes. 

These removers leave the floor bare and 
clean. No after-rinse is required, and you 
don’t have to use a filler on the floor before 
refinishing. Just let the floor dry and it's 
ready for the new finish. 

This kind of remover also is excellent for 
cleaning accumulations of wax and dirt 
from inlaid linoleum. 


Applying Paint Remover 


Removing paint takes a little more work. 
After you brush on the remover (use an old 
brush), let it stand until the paint is soft. 
Don't be impatient. Give the remover time 
to work. When the paint is soft, rag it 
off with steel wool or a putty knife 

You might run into a tough aie of old 
paint that doesn’t soften up with the first 
coat of paint remover. In such a case, just 
continue to apply remover. Sooner or later 
the remover will soften even the hardest 
paint. 

If you use a dull putty knife (as shown in 
a photo on the first page of this article), 
scrape carefully with the grain. The U.S. 
Bureau of Standards recommends using a 
sharp putty knife held vertically and scraped 
across the grain. 


Heat Removes Old Paint 


Painters frequently remove old, scaled, 
and cracked paint from the exterior of a 
wooden house by burning the paint with a 
blowtorch. The flame softens the paint so 
it can be scraped off. If you use this method, 
be careful. A fire hazard exists. 

A small electric burner that softens and 
peels paint away is on the market. This tool 
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is slow, and it works best on flat surfaces. 

A 250-watt infrared lamp will also soften 
paint so it can be scraped off. Hold the lamp 
three or four inches from the surface until 
the old paint is soft. 


Corrosive Removers 


These are sodium compounds—such as 
caustic soda, soda ash, washing soda, or 
trisodium phosphate—dissolved in water. 
They are used boiling hot and are good on 
iron or steel, particularly where the work 
can be dunked in the solution. They should 
not be used on nonferrous metals such as 
aluminum, zine, or brass. 


Corrosive Removers Harm Wood 


Alkaline removers will take the paint off 
wood, but they darken most woods, Also, all 
trace of these solutions must be cleaned off 
the work after the paint has been removed. 
Any remover left on the work is likely to 
destroy the new finish. 

These corrosive solutions are extremely 
dangerous. They attack skin and clothing 
viciously. When using them, rubber gloves 
should be worn. END 


Radio: Parts Fit Model Motors 


Ir you need fittings for small motors, try 
the radio store. You'll find a large assort- 
ment of good modelmaker’s accessories. 
Practically all tuning condensers and volume 
controls have %” shafts. The couplings made 
to fit them can also be used to link %” motor 
shafts to models, toys, and small machines. 
The photo shows four of the many available 
types of couplings, extenders, and flexible 
drives. For small motors, “spaghetti” insu- 
lation can serve the same purpose. 


Lazy Suzan Rolls ; 
on Awning Pulleys 


Centered on table, at right, it holds 
all the serving dishes for’ a. meal 
Designs are Pennsylvania German. 


‘AZY Susans are recovering some of the 
popularity they enjoyed a hundred years 
ago. Here's one you can make quickly. 

For the rollers, remove the wheels from 
four or six awning pulleys. These wheels 
are turned true, have a diameter of about 
%”, and have a center hole a little larger than 
#”, Attach them to the center disk with 
roundhead wood screws, Drill holes in the 
edges of the disk for the screws. 

Cement or tack a sheet-metal track 
around the outer edge of the base and 
under the top deck for the rollers. Sheet 
aluminum will give quiet operation. 

Apply a sealer and two coats of enamel, 
sanding between coats. After putting on 
your decorations, spray a coat of transpar- 
ent plastic on the top deck. This protects 
the surface from heat and liquids.—Harold 
Mellvaine, Moscow, Idaho. 


Kit Makes Oil Painting Easy 


Have you always wanted to be a Rem- 
brandt? And do you always tum out daubs? 
With this kit, says the manufacturer, the 
amateur can hardly go wrong. Sold by the 
Picture Craft Co., Decatur, Ill, for $2.95, a 
12- by 16-inch canvas is already sketched in 
with all areas numbered. Ready-mixed paints 
in vials are correspondingly numbered. An 
art brush is-included. 


Sn 


Mount at least six rollers around the center 
disk to give stability to Susan of this size. 


Drafting Pencils Pointed Electrically 


& 
A DRAFTSMAN can get just the point he 
needs on his lead with this electric sharpen- 
er that can be clamped directly to the draw- 
ing board. A mechanical lead holder is in- 
serted into the hole on top, and the curved 
lever set to any of five desired pencil-point 
shapes. The unit is made by the Rajean 
Manufacturing Co., Racine, Wisconsin. 
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.Arkxlocking engine leads Gus to 
we IS 


Gus Parlays 


Sergeant Jerry Corcoran sol 


jue that helps 
brutal murder. 


a Pair of Hunches 


By Martin Bunn 


US Wilson, at his desk in the 
Model Garage office, glanced at the 
local newspaper Hicks had brought, 
and stopped sipping his midmorning coffee. 


A bold, black headline streamered across 
the top of the front page: FARM COUPLE 
FOUND MURDERED. 

The story went on to tell how old man 
Bowen and his wife, both of whom Gus had 
known fairly well, had been murdered and 


robbed the night before at their farm not 
far from town. A hired hand had discovered 
the crime when he returned from the movies 
at about 10:30 and had notified the State 
Police. By 11:45, three suspects had been 
rounded up and were being held for ques- 
tioning. The story also said that the Bowens” 
year-old daughter, Elaine, blind since 
birth, was in a hospital down in the city 
awaiting a series of operations that might 
restore her sight. 

As Gus re-read the news account, he 
heard the repair-shop door open and close. 
Sergeant Jerry Corcoran of the State Police 
came in, stamping his feet to knock the snow 
off his boots. 

“What are you doing here, Jerry?” Gus 
called through the open office door. “Ac- 
cording to the papers, you fellows have a 
double 

“Plus a robbery 
things aren't goi 
ip of coffee 
“I sure could 


murder on your hands 
grumbled Jerry 
any too easy 
” Gus asked 


use one,” Jerry agreed, un- 


“And 
either.” 


Gus’s crawl under the car was brief—but 
had given him an idea. “Hold the fort 
awhile,” he told Stan. “I want to see Jerry 
over at the police barracks. 


buttoning his heavy coat. “I haven't been 
to bed yet.” 

When the trooper had poured himself a 
steaming cup of brew and settled on one 
corner of the desk Gus asked, “When do 
1 suppose this thing happened?” 
“That's one thing we do know,” explained 
Jerry. “As near as we can reconstruct it, 
the old man got it first in the kitchen. Evi- 
dently there was a struggle and the cord 
of the electric clock got pulled out. It was 
stopped at exactly one minute after 10, 
Then it looks like his wife got hers trying 
to stop the robbers from making their get- 
away. Her body was in the snow outside the 
front door beside the driveway. Cause of 
death in both cases: ull 

“Did the murderers get much?” 
Gus. 

Don't know yet, but unfortunately the 
Bowens, like too many old farmers, didn't 
believe in banks or bonds. The rumor is 
that everything they had, which could have 
been plenty, was hidden in the cellar, Those 


asked 


operations they had arranged for their 
daughter were to cost several thousand, so 
there must have been at least that much.” 

“How about these suspects?” asked Gus, 
pointing to the newspaper. 

“Three young punks from the city,” re- 
plied Jerry. “One of our road blocks gat 
ered them in about 15 miles out of town.” 

Gus poured himself another cup of coffee. 
“Got enough to hang it on ’em?” 

“Not yet. For one thing we didn’t find 
any money on them or in their car, and 
they've an alibi we haven't been able to 
break yet.” 

What's their story?” asked Gus. 

“Well, if you remember, it stopped snow- 
ing last night at about 9:45, so when we 
got to the Bowen farm the snow on that 
back road was still fresh. There was just 
one set of tracks, made by V-type tread 
snow-and-mud tires, the same kind of tires 
we found on the suspects’ car, in and out 
of the driveway. The Vs in the snow showed 
that the car had entered the drive-around 
from the south—that’s from the town side— 
and left toward the north. We followed the 
tracks up the back road for quite a dis- 
tance.” 


Gus nodded. 
Suspects Have an Alibi 


“So far, so good. Now comes the fly, 
Jerry continued. “Sam Trayton, who runs 
that all-night eatery on the main road near 
town, says the men we're holding stopped 
at his place at about 10:25.” 

“T don’t follow you,” interrupted Gus. 

“Okay, let's look at the facts. We are sure 
that the murders were committed at about 
10 o’clock. Tire marks show that the murder 
car sped off to the north. Yet, Trayton, who 
certainly has no ax to grind, says the sus- 
pects were in his place, which is south of 
the Bowen farm, twenty minutes later.” 

“Did you .. . ,” started Gus. 

“Yes, we did,” finished Jerry. “And we 
found that it takes a good 20 minutes to 
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drive south from the Bowen farm to Tray- 
ton’s, so they couldn't possibly have driven 
north and doubled back by way of the 
main road—an extra 10 miles—and made it 
by 10:25.” 

“Found the murder weapon yet?” 

“Nope,” replied Jerry. “That's another 
hitch. And I'm not helping to find it sitting 
here jawing with you,” he added, buttoning 

jis coat, 

“And I'm not solving my mystery, either,” 
put in Gus. 

“Your mystery?” 

“Yeah, the mystery of the engine that 
knocks when it shouldn't,” explained Gus, 
jerking his thumb toward a coupe on the 
repair-shop floor. “Regular customer brought 
it in this morning. Claims his motor only 
knocks when you start it, stop it, or idle it, 
Runs perfectly otherwise. Swears there’s no 
knock at all under a load.” 

“Well, I hope you have better luck with 
your mystery than I've had with mine so 
far,” Jerry grumbled as he walked toward 
the shop doors. 


Gus Tackles His Mystery 


Gus soon forgot about Jerry Corcoran’s 
troubles when he got down to digging into 
his own. Gus started and stopped the en- 
gine with the mysterious knock. He idled 
it. He gunned it. The customer had been 
right. The engine ran smoothly and without 
a sign of a knock at high speed, but 
grumbled when it was idled, just after it 
was started, or when the ignition was 
turned off. When the knock was there, it 
sounded just like a bearing that was shot. 

Stan, who'd been smoothing out the 
wrinkles in a fender on another car, came 
over to where Gus was working. He got a 
kick out of watching the old mechanic 
methodically discard one possibility after 
another when he was tracking down motor 
troubles. 

“Got you stumped?” he asked with a grin. 

“Not yet it hasn't,” Gus granted, walk- 
ing over to his bench and picking up a long- 
handled screw driver. “I've a hunch this 
‘knock’ isn’t a knock at all.” 

Using the shank of the screwdriver as 
a connector, Gus proceeded to short out each 
of the spark plugs in turn, while the engine 
was idling—and knocking. The knock per- 
sisted, which was almost a sure sign that it 
wasn’t a bearing knock. 

As Stan watched, Gus rolled his creeper 


[Continued on page 242} 


Garages have these to give away. Take 


home a handful, and you'll find plenty of uses for them. 


‘OU'D find it hard to buy steel as good 

‘as you can get free in old auto valves. 
Most garages will give them to you. 

Test the stem and the head with a fine 
file. Valves vary in hardness. You may get 
some the file will cut, but most are glass 
hard. Unless you plan to shape them en- 
tirely by grinding, these have to be annealed 

Heat the valve cherry red and immedi. 
ately bury it in ashes to let it cool slowly. 
Some alloys don’t respond readily to anneal- 
ing, but since the valves cost nothing, you 


can discard stubborn ones or grind them. 

The stems make good shafts or pins, By 
grinding, or turning and filing, you can 
shape them into punches, countersinks, and 
other tools. Reharden annealed metal by 
heating it to bright redness and quenching 
in oil. Then polish with emery cloth and 
reheat to temper the steel, judging hardness 
by the flow of colors. 

Valves are almost made to order for 
drill-press accessories, though you may want 
to cut the shank off to convenient chuck- 
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Rotary. planer can be 
made from any valve 
One with hollow head 
provides ready - made 
chip clearance, Edges 
must be sharp to rim. 


ing length, or get rid of a flared stem end. 

Surface planer. Mark off equal spaces 
and grind four cutting edges as shown in 
the drawing. Finish by mounting in the drill 
press and lowering the head gently against 
a flat oil stone to lap all edges true. 

Disk sander. Drill two holes 180° 
apart and file them counterclockwise (as 
seen from the stem side) to keyhole slots. 
Saw a 3” disk out of plywood. Turn in two 
wood screws so they catch firmly in slots. 

Hole saw. A large valve from a truck, 


Sander pad snaps onto 
valve with keyhole slots 
filed in head, Cement 
sponge rubber to pad 
attach abrasive paper 
with rubber cement. 
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Buffing mandrel is 
made by tapping cen- 
ter hole in valve head 
to suit screw to hold on 
buffing wheel. Use big 
washer under the screw 


airplane, or boat engine is probably best. 
After annealing, chuck the valve in a lathe 
and drill a center hole into which a phono- 
graph needle will just fit. Turn the head 
to diameter, with a shoulder as shown. Drill 
and tap three or four radial holes. 

Break off the ends of old hacksaw blades 
(the end teeth will still be sharp). Mount 
them with bolts and washers. Insert the 
phonograph needle to align the saw with a 
mark on the work. Clamp work on the drill 
press, remove needle, and make the hole. 
‘cle cutter. Drill a 3/16” hole in a 
valve head at a 45° angle, at the radius of 
the circle to be cut. Drill and tap a hole 
for a setscrew, preferably the hollow-head 
kind. Use a phonograph needle to center 
the cutter or, better still, set in a small drill 
held with a second setscrew under the head. 
The bit can be ground from 3/16” drill rod. 
Clamp the work firmly on wood backing. 

Dado and milling cutters. Turn the 
flare under the head to leave the edge the 
desired thickness. Index for teeth and drill 
a hole at the bottom of each. File or grind, 
reharden, and draw to a deep straw. 

Star drills and reamers. The flare at 
either end can be used to advantage. Teeth 
can be ground with a wheel in a flexible 
shaft or hand grinder, if you don’t wish to 
anneal the stock. For accuracy, reamers 
should be turned to shape and rehardened 
afterward.—S. Palestrant, The Bronx, N.Y. 


White Paint Shows Brace Slot. In the 
dark it’s often difficult to prop up your 
hood with a swinging brace because you 
can’t see the slot. Applying a little white 
paint around the slot will make it stand 
out prominently even in poor light. 


‘Swinging Reflectors Escape Damage. If 
you should back your truck into an obstacle, 
flexibly mounted reflectors will swing under 
the truck bed without damage. Bolt each re- 
flector to a piece of canvas belting about 
12” long and attach the other end of the 
canvas to the truck bed with nails or self- 
tapping metal screws. 


Turn the page, please, for three more auto hints. 


make this handy tool, cut the handles from 
an old pair of pliers, drill two holes, and 
braze in a spring-steel handle. Slip the jaws 
over the post, rotate a few times, and the 
post will be thoroughly cleaned. 


Is Spring Tool. Here's an 
easily made tool that Marion L. Rhodes 
finds handy around his shop in Knights- 
town, Ind. It’s just the thing to hook on 
or off the small springs in a current and 
voltage regulator. Carburetor and generator 
springs are other possible uses. The wire is 
stiff enough to retain its hook shape. 
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reading glass mounted under the dash like 
this will help you see fine print on a high- 
way map. Supported on a pivot, the glass 
swings into a pocket lined with foam rubber 
while not in use. This protects the lens 


Reel Stores Extension Cord. House trail- 
ers are often equipped with 115-volt elec- 
trie wiring circuits, but to bring current 
into the trailer a long and unwieldy exten- 
sion cord is required. To simplify handling 
the cord, A. V. Malone, of Los Angeles, 
designed this carrier. Wind the cord as 
shown, each revolution forming a figure 
eight. The 1” slots at each end are for hook- 
ing the plugs to the carrier. 
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34” IvsiDe DIA. 
TUBE 5" LONG 
FRONT VIEW ~ 


and keeps it clean. A truck clearance lamp 
clamped to the swinging arm throws light 
on the map. A lead can be run to the hot 
side of the ignition switch. For some cars 
you'll have to vary the setup to suit a 
different kind of instrument panel. 


Did You Know This? A %” dash stamped 
after an engine number means that all the 
cylinder bores were finished .010” oversize 
at the factory and are equipped with .010” 
oversize pistons and rings. You must take 
this into account in overhauling such an 
engine. Motor makers commonly finish all 
bores this much oversize if one is too large 
for finishing to nominal size. However, such 
engines are not considered special. 


Science in Your Car 


How Auto 
— Horns Work 


What happens when you press the 
button? You'll see quickly if you 
make these simple working models. 


a working model of electric horn, Pho- 
tos below show how it was built. Cone pro- By Kenneth M. Swezey 
jects sound like trumpet on real horn. 


‘HE makers of auto horns have come as as custom accessories for passenger cars. 
far from their early baa-DOO-gah! days They work like trumpets in a band, with vi- 
is have their brother engine designers. So brating reeds or diaphragms taking the 
if the horn on your new car both sounds bet- 
ter and carries farther, it’s no accident. Magnetically actuated, _ vibrating-dia- 
Some horn developments have been pure- phragm electric horns are standard on most 
ly technical, but others have turned upon passenger cars. They work like household 
the physics of sound. Designers have found, buzzers. The vibrating part is connected by 
for instance, that pitch is more important a rod to a thin metal diaphragm. 
than loudness (amplitude) in achieving | Horn makers produce whistles that 
carrying power, and that loud sounds aren’t operate from the exhaust, and air and elec- 
so unpleasant if they have a musical tone. tric horns on which you can play tunes. 
Next to fire-engine sirens, the most pow- You can see how the various kinds of 
erful horns today are the air-blown trumpets horns work by performing the experiments 
used on cross-country trucks and busses and below and on the next two pages. 


ELECTRIC HORN You can make a working 
model like the one above 
in a few minutes. Its magnet is a bolt wound with in- 
sulated copper wire. Mount this on an angle bracket. 
The L-shaped armature is bent from a strip of tin. 
‘The diaphragm is a disk of stiff paper glued at the 
edge over a smaller hole cut in a piece of corrugated 
‘dboard. Link the diaphragm and armature by a 
matchstick secured at each end with a drop of sealing 
wax. The current-breaking contact is formed by the 
bare tip of one end of the magnet wire that just touches 
the far side of the armature when the battery is off. 
When you connect the free end of the magnet wind- 
ing to one pole of your battery and the base of the 
armature to the other, current flows through the coil. 
The coil becomes magnetized and pulls the armature 
toward it. This breaks the circuit between armature 
and contact point, causing the armature to spring back 
again—only to be once more attracted. The sound of 
the vibrating armature is increased by the paper dia- 
phragm attached to it. Tone and intensity can be ad- 
justed slightly by changing the pressure on the con- 
tact wire. A cardboard cone held against the dia- 
phragm will make the sound louder. 
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KLAXON Horns of this famous type 
make their OOgah sound 
when a studded wheel rotates against a pro- 
jection on the back of a diaphragm. The 
wheel is turned by an electric motor or by 
hand through a train of gears. Pitch is 
changed by varying the wheel speed. You 
can make a model by cementing a thumb- 
tack to the center of the bottom of an empty 
salt box, and rubbing a file over the point. 
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AIR HOR This variety 

produces a 
sound in much the same way 
that a tin horn or your vocal 
cords do. The old honk-honking 
horns depended upon a thin 
metal reed that vibrated strongly 
when you squeezed the bulb. 
Some present-day musical horns 
work on the same principle. 
More powerful air homs depend 
upon the vibration of a dia- 
phragm against the end of a 
trumpet. 

You can make a workable vi- 
brating-reed horn from a soda 
straw. Flatten one end and cut 
about %” from each corner as 
shown in the diagram. Put about 
2” of this end into your mouth. 
Then blow. Shorten the straw 
and you will raise the pitch. 
Add funnels of different sizes 
and shapes over the end of the 
straw and you will change and 
magnify the sound just as trump- 


ets do on a real horn, 
WHISTL! Whistle-type horns work like 
an organ pipe. A blast of air 
passes over a sharp edge near one end of a 
metal pipe. The turbulent air at the edge 
starts the air in the pipe vibrating at its own 
natural frequency, determined by the length 
of the pipe. You can test this principle with 
soda straws and bottles, as below. Combina- 
tion tones can be produced by blowing over 
several bottles of different sizes at once. 


SIRE Now often restricted to fire en- 

gines, ambulances, police cars, 
and air-raid warnings, a siren produces its 
characteristic scream by intermittent puffs of 
air issuing through holes in a revolving drum 
or disk, A simple model will show how it 
works, 

Punch a circle of equally spaced holes 
near the edge of a coffee-can cover. Mount 
the cover on the shaft of a small grindstone 


How sound waves are intensified by the 
use of a trumpet can be shown visually with 
a candle and a tin can. Remove the top 
from the can, hold the top a little more than 
the can’s length from the candle, and snap 


or fasten it in the chuck of a hand drill. 
Blow through the holes with a straw, flat- 
tened at the nozzle end, as you turn the 
disk. The harder you blow, the louder; the 
faster you turn, the higher the pitch. 

Commercial sirens usually consist of 
metal drum with slots in the periphery. This 
revolves inside a slotted stationary drum. 
A fan attached to the rotating drum sucks in 
air at the axis and hurls it out the slots. 


the top with your finger. The candle doesn’t 
flicker. Now hold the mouth of the empty 
can near the candle, and snap the bottom of 
it. This time the sound waves, aimed by the 
can, disturb the candle flame noticeably, END 
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Why struggle with them any longer? 
They will swing freely and last 
longer if you mend them now. 


By Harry Walton 


‘ARAGE doors fall roughly into three 

categories: those you can open easily, 

those you can drag open with a small trac- 
tor, and those you have to blast. 

If you have type two or three, you won't 
need to be convinced that repairs are in 
order, Were they just beginning to drag last 
fall? Then the chances a winter of 
scraping them over ice and snow hasn't 
improved their condition or your temper. 

The earliest good outdoor-working weather 
is none too soon to fix ailing doors and to 
protect them against further damage from 
spring rains. 

Where’s the trouble? The first thing 
to determine is whether it's actually the 


What happens when doors are frequently 
jeft_open is shown below. Rain soaks into 
joints at top edge. The rail tenon pulls loose, 
and so. do the hinge screws, letting the joint 
open. The sagging door drags the hinge askew. 


Taking the Sag 


Out of 
Garage Doors 


doors that are sagging, or whether they 
drag because frost has caused the concrete 
apron to heave until it scrapes the bottoms 
of the doors. If the door joints are sound, the 
frames square, and the hinges securely at- 
tached, the apron is probably at fault. The 
obvious cure is to cut half an inch off the 
bottom edges of the doors. You can do 
that without taking the doors down, at the 
cost of considerable elbow grease and back 
bending, 

More often, the trouble is in the doors 
themselves. Hinge screws rust and pull 
loose. Joints rot through and open, particu- 
larly at the top of the frames, allowing the 
outer stiles to drop until the whole frame 
gets out of square and drags. 

Prop it up first. As soon as you've de- 
termined where the trouble is, decide 
whether the door should be wedged up or 
braced to realign displaced members. It’s of 
little use to tighten a hinge permanently in 
the same position that allows the door to 
drag. Don’t depend on the hinge screws to 
lift heavy doors back into place. Give them 
an assist with wedges or props, as shown in 
the photos. 

Tightening the hinges. If hinge screws 
have pulled loose from the jamb or rusted 
out, slightly heavier ones may find anchor- 
age in the old holes. It’s better, though, to 
plug the holes with pieces of dowel, glued 
in. Or, if the inner face of the jamb is 
exposed, you can forget about wood screws. 
Drill right through the old holes and insert 
flathead bolts, with washers and nuts on 
the inside of the jamb. 

A badly split or rotten jamb will have 
to be replaced, but where the damage is 
only under the hinge leaf, you may be able 
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‘o lift sagging b corner, drive in we Then insert long prop between the open joint 
like this. If Open top joint doem't draw to- and opposite jamb (above). ‘This will close 
gether, close the door and drive wedges again. joint, but be » wedge up the sti 


Wood screws in this hin 

loose, leaving holes t it 
ger screws, Glue w corked into the of ‘ r le of rail. 
joint. Then the joint was closed with a brace Then a metal mending plate was put on the 
(top right photo). New holes were next drilled inside of the door to help hold the joint togeth 


ken joint was clamped as shown to align — the bottom, Then holes were bored, and hard- 
faces, the stile being raised by a wedge at — wood dowels, coated with glue, were driven in. 


Dowel-repaired joint was reinforced with a 
batten. Paint was scraped olf the door to give 
glue a good grip, batten was clamped in posi- 
tion, and holes were drilled through. Battgn 
was bolted below rail edge to clear door stop. 


to move the hinge up or down into sound 
territory. If this isn’t practi consider 
bridging the bad section with a long piece 
set against the inner face of the jamb. You'll 
need bolts long enough to go through the 
jamb and the new piece. 

Hinge screws are even more likely to pull 
loose on the door, which is more exposed to 
weather than the jamb. Here again you can 
drill the holes clear through, and use bolts 
instead of wood screws. Be sure to put 
washers under the nuts. 

Sometimes the wood around screw holes 
is soft with rot, and even washers and nuts 
find no solid anchorage. Short of moving the 
hinge (which is sometimes impossible be- 
cause the top rail isn’t wide enough) your 
best bet is to drill new holes in other parts 
of the hinge leaf, away from the old ones. 

Pulling joints together. Garage doors 
stand open so much that rain eventually 
enters the joints between the stiles. Even 
paint offers only short-term protection here. 
Eventually the water-soaked wood rots and 
the joint disintegrates. It pays, therefore, 
to make repairs before this happens. 

If the tenon is loose in its socket but the 
wood is still sound, glue and dowels may 
suffice to hold it together. Work water- 
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mounted with 
» bolts, is another means 
of tying together a re-glued joint,-Use the big 
gest plate you can. A second plate inside the 
door can be held by the same bolts. 


Right-angle mending pl 
wood screws or throu; 


resistant glue well into the joint with a knife 
blade or spatula. Then wedge the bottom of 
the door or put a prop against it from the 
farther jamb, watching the joint to see 
whether it closes. Bore holes across the joint 
(from the front to the back of the door) and 
drive in dowels smeared with glue. 

The wood may be so rotten that the tenon 
has broken off the rail. The photos show 
several ways of repairing such a joint. 
Dowels driven in from the end will align 
the faces, but can’t be relied on to hold the 
joint together by themselves. Add wooden 
or metal mending plates. 

Hold that shape. It’s well to give 
weakened joints some support by tying the 
bottom outer corner to the top of the hinge 
stile with a brace of some kind. It may be 
the conventional turnbuckle support shown 
in the photos, or a batten fastened on diag- 
onally. Use husky wood screws, preferably 
brass, galvanized, or cadmium plated, to 
hold on a batten. 

A very substantial brace consists of a 
panel of plywood screwed (not nailed) to 
the door below the window area. You can 
get two pieces (enough for both doors) 
from a standard 4 by 8 panel. Buy the %” 
sheathing grade instead of the more costly 


t old standby, the turnbuckle 
elp pull doors back into shape 
ve stays, the merch 
In. putting on new ones, 
left- and right-hand threads on rods aad eye 


kind. Paint it well, and keep it painted. 
Rainproofing the doors. Any wooden 
structure must be kept painted to withstand 
the weather, It pays to repaint garage doors 
promptly when they need it, and to use a 
top-quality outdoor paint. Cracks can be 
filled with putty or weatherproof glue. 
The vulnerable top edges of the doors 


Water caps are worth installing, even, on old 
doors, Install w doors, they'll save 
you lots of hi 1 grain on stiles takes 
paint poorly and consequently: soaks, up water 
that leads to rotting, Cap can be bent from 


ched 
applied to 
adds strength and re- 
nt plywood promptly 
y along edges. 


Plywood bra: el ca at 
1%” wood sc 
inner face all 
sists entrance of water. 
after installation, espec 


need special attention. The best protection 
is a copper or galvanized sheet-metal cap, 
that you can bend up from a strip or ha 

made at any tinsmith shop. Coat the inside 
of the cap and the top of the door liberally 
with roofing cement. Drive nails in through 
the down-bent sides only, not in the top, to 
hold the cap on, END 


sheet metal, Smear thick layer of roofing ce- 
ment on top of door and then put on cap. Drive 
nails through sides of cap, not through, top. 
Bend out edge of cap, if necessary, to divert 
water from mending batten, 


Barrow frame is bent into V shape. Legs, 
formed from one length of square brass, are 
held on with black iron wire for soldering. 


‘Twisted edging is made by clamping one end 
of annealed square brass in a vise and locking 
the other in a T-handled fap wrench. Turn to 


a tight spiral. Cut off and 
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liscard ends. 


Winter Evening 
Craft Projects 


Tired of toking your leisure sitting down? Too 
early to get outdoors? The home workshop is 
the ideal place to spend these long winter 
evenings. While you're about it, why not try 
something different? These two projects may 
take you down a new road, if you've never 
tried metalworking or wood carving before. 
They're absorbing to make and nice to have 
or to receive os gifts. 


Wheelbarrow Planter. Brass is the ideal 
material, but if you paint the piece even 
tin plate will serve. Bessemer rod is a fair 
substitute for the %” rod, and radio bus bar 
for the decorative twist. 

Bend a 20” length of %&” rod into a V, 
and a 10” length into a pair of legs joined 
by a crosspiece. Bevel the ends to fit the 
frame, wire on, and solder. 

Drill a No. 44 hole through the frame 
near the front. Cut a plastic wheel with a 
8/32” hole in it. File points on a piece of 
&” round rod, heat to about soldering tem- 
perature, and carefully push it halfway 
through the disk. Hold it perfectly square 
until it’s cool. 

Form the tire from a %” wide strip of 


A dapping die and punch rapidly tum out 
domes for the decorative pattern. The 26-gauge 
copper must be annealed at least twice. Wood 
Block and sound ponch will also make. domes. 


20-gauge brass, soldering the joint. Spring 
apart the frame enough to slip the axle in. 

Lay out the body blank and decorative 
strip on 20-gauge sheet brass. Hammer the 
bends to a good fit over a wooden block. 
Lay bits of solder inside and heat until it 
flows into the joints. 

Centerpunch and drill the %” holes in 
the decorative strip, cut and file the scallops 
to shape, and flatten the strip. File notches 
at the front corners so that the hidden edge 
may be bent to match the slope of the front. 

Bevel one end of the twisted strip, file 
notches almost through at the corner bends, 
and shape it to the body. Bevel the second 
end to fit the first, and solder it on. 

Scour with kitchen cleanser. Then buff to 


a high luster. Tin the frame and body, and 
sweat-solder them together. 

For the decorative domes, anneal a strip 
of 26-gauge sheet copper. Shape on a die as 
shown, or over a depression in a wooden 
block, using a ball-tipped punch. Anneal 
again before forming to full depth, or the 
metal will crack. Cut out the domes and 
file the edges flat. 

File a bar of solder to obtain granules 
you can lay alongside these pieces after 
placing them on the body. Then apply a 
torch to flow the solder under them. 

Wash the barrow in hot soap water, dry, 
and wipe with lacquer thinner. Apply clear 
lacquer to preserve the polish—Bill Luther, 
Los Angeles. 


Seagoing Book Ends. Glance up at these 
from a sea story, and you'll almost hear the 
wind whistling in the rigging. What's more 
suitable for your adventure and hobby 
books? 

Cut %” stock for bases and uprights, bevel 
or shape the edges, and hollow the bases. 
Mount fishing sinkers or sheet lead inside 
with countersunk screws. Cover the under- 
side with felt or blotter material. 

Use dark wood like mahogany or walnut 
for the hull, white stock such as maple or 
poplar for the sails. Jigsaw these parts to 
outline, and glue a thin piece of white wood 
to the hull as a deck. Shape roughly with a 
rasp, or on a sander. Then work with knife, 
files, and sandpaper. Taper a bit of dowel 
for a mast, flattening one side. Glue the 
carving on, stain and fill as required, and 
varnish.—W. Freeman, Baldwin, N.Y. 
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| 
An Extra Chair 


You Can Build 


Canvas webbing and hardwood framing 
make it strong and durable—and it’s 
light enough to move around easily. 


By Roland Cueva 


¥ NDOORS or out, this webbed chair fills 
a definite need. During the winter, it’s 
\ just the thing beside a TV set. When warm 
weather comes, you can take it out to the 
lawn or terrace, for weather won't harm it 
if you apply a protective finish, Materials 
dye the web- build it cost less than $12. 
any color you want Poplar was chosen for the legs and arms 
The log arches are lami- —_ hecause it is ea worked, strong, and has 
nated for strength. a natural whiten requires no bleach- 
ing for that up-to-date finish. The seat and 
back frames are hardwood. 

Making the frames. The seat and back 
mes are identical squares. Corners are 
joined by mortises and tenons, glued wy 
clamped. Outer edges should be chamfer 
so the webbing will wrap smoothly. 

The structural frame holds the legs to- 
gether and supports the seat frame. It is 
also square, but 4%” larger than the seat 
frame to allow for the thickness of the web- 
bing. It is put together with lap joints, glued, 
and reinforced with screws. 

Legs are laminated, The accompany- 
ing drawing will guide you in laying out the 
legs. They inated in two layers. Each 

thick (%” would be all right, too) 
and there are five pieces in each leg. The 
outer pieces join at the top and are cut 
i p frame in vertical po- with the grain running lengthwise. The inner 
n under ends of strips about ", and ‘ 

layer has a top segment that crosses from 


upholstery nails, two to each Strip. i es r “ 
After tacking all strips on one side side to side, with the grain running that 


—t 


Clamp ¢ flat, pull strips tight one at a Cross-webbing is done same way except that 
time, and tack temporarily in wide part of _ the strips are woven in and out of first ones. Be 
frame. Then clamp frame vertically, drive up- sure to space strips evenly. Here upholstery 
holstery nails on inside, and remove tacks. ‘ing driven before removal of tacks. 


way; and two low 
running vertically. 

Assemble them with a phenolic-resin glue 
and keep clamped tightly for 12 hours. After 
removing the clamps, sand all edges smooth. 
In cutting the two arms, notice that the 
notches into which the back frame fits are 
inclined backward at a 12° angle. 

You can dye the webbing, For the 
webbing use 2” heavy white canvas strap 
with selvaged edges. This canvas can be 
dyed any desired color with inexpensive dye 
available in dime stores, You'll need about 


segments with the grain 


66 feet of webbing. Cut it into 28 strips 2s 
long. 
To facilitate the webbing work, make a 


cardboard rule the same length as the in- 
side of the frame and mark it into seven 
divisions 2” wide, starting at the end. This 
can be held next to the frame when the 
webbing is being attached, assuring accurate 
spacing. 

What finish? This is up to you, but 
remember to apply the final finish to the 
side and back frames before putting on the 
webbing. For outdoor use, a spar varnish 
or enamel does well. For indoors and a really 
modern job, clear lacquer and wax is the 
thing. 

Final assembly. Do this after all units 
are complete. The seat frame is attached to 
the top of the structural frame with six | 
No. 8 wood screws driven from underneath 
and countersunk; two in front, two in back, 
and one on each side. 

Next the arms go on, held by three screws 
into the tops of the legs. These screws are 
also countersunk and plugged with wood 
plugs matching the arm material. They are 
later sanded down and the top of each arm 
given another finish coat. The back is slid 
down into its arm notches until it rests on 
the back edge of the seat frame, where it 
is held by two or three screws dri 
the latter. 


See 
is attached to the laminated 
by 2” lag screws, placed inside. 


tural 
with 4 


Stru 
le 
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This piece of furni- 
ture is easy to build but 
big and solid enough to 
be used in many ways. 


Flooring 
Makes a 
Fine Table 


By Robert Hoppough 


Fluted edges of the top and the 
fluted legs look like shaper-cut 
parts, but they are really pieces 
of oak drawer slides. 


THERE'S plenty of space on this man- 
sized table. You can lay out a four- 
handed card game without crowding and 
still have room for drinks and ash trays. It’s 
86%” square—about 400 sq. in. more top 


Legs are dressed two-by-twos with lengths of 


hardwood drawer slides nailed and glued to all 
four sides. Legs are doweled to table top. 
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area than the average card table provides. 

The handsome top is built of scrap strij 
of hardwood flooring. The table is big 
enough and heavy enough to be used in a 
breakfast room, a dining area, or as a typing 
table. 

Construction is simple. Start it with the 
top. Cut out a 36” square of %” plywood 
for the bottom layer. Miter the ends of the 
four strips of flooring that form the border 
of the top. Rip the tongue off the edges of 
these four pieces. Screw and glue three of 
these border pieces to the plywood square 
to form a U. 

Fit strips of flooring into the U, nailing 
them to the plywood as shown in a photo 
on the opposite page. Screw and glue the 
fourth border piece in place. Miter the 
ends of some oak drawer slides and nail 
them around the top. 

Use dressed two-by-twos for the legs, 
sawing them so the top of the table will be 
29” from the floor. Nail and glue oak 
drawer slides to the sides of the legs. This 
gives them a fluted appearance and matches 
the oak of the top and the slides around the 
edges of the top. Fasten the legs to the top 


der is handy for truing mitered pieces. 
Ta of legs tho should be squared up ee 
you dowel and glue them to the table top. 


nails at angle through tongue of floor- 


. That way the next strip of flooring will 
hide nailheads in preceding strip. 


Counterbored holes for screws that hold bor- 
der should be at regular intervals. Then plugs 
that hide screwheads will form a pattern. 


with 4” dowels and glue. Add metal angles 
to strengthen the legs where they meet the 
top. 

Sanding the top may be troublesome 
because two of the border pieces are at 
right angles to the other strips of flooring. 
Masking tape along these edges will aid in 
preventing cross-grain scratches. END 


‘Shoe Bag Holds Toys on Auto Trips 


Ir you take a long trip with children 
in the car, attach a shoe bag to the back 
of the front seat. It will easily hold a 
choice of toys to keep the children busy, 
and a few packages of cookies to tide 
them over when restaurants are far apart. 
Tuck in a comb and brush, some cleans- 
ing tissu 
and you’ 
when necessary. 


Tool Unscrews Ceiling Lamp Bulbs 


Basement and apartment-house light 
fixtures are often set into the ceiling and 
beyond reach. The bulbs in such fixtures 
can be easily removed and replaced with 
a lampshade adapter, of the type shown, 
screwed to a long pole.—Harry Waldron, 
Yonkers, N.Y. 
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You have to try one to tell. But that 
can be done easily, and the results are 
sometimes really worth the effort. 


By Robert Hertzberg 


F YOU are somewhat beyond the “normal” 

TV range and your pictures are weak . . . 

If one station that you especially want 
comes in poorly . 

If you are near a transmitter but can’t 
have a roof-top antenna . 

. . » You should try a television booster. 

It may strengthen the faint signals plucked 
out of the air by your antenna. A booster 
can be attached to your set in a jiffy. The 
only tool you need is a screwdriver. 

If the booster decidedly improves your 
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Would a Booster 
Help Your TV Set? 


pictures, you are in luck. If the images are 
still pale and snowy, you're not entirely out 
of luck; you can try boosters of other makes 
and possibly find a better one. 

There is no way to be sure that a booster 
will help—except to try one with your re- 
ceiver in your home. Recognizing this, many 
dealers will let you have one on trial. The 
best boosters cost only about $30, and a 
satisfactory one may prove much cheaper 
than a new set or an elaborate antenna. 

Boosters may be roughly classified ac- 
cording to the number of controls that have 
to be operated. Tunable models require the 
most adjustment, semi-tunable boosters need 
somewhat less attention, and the non-tun- 
able need no attention at all. Most non- 
tunable ones and some of the others have 


+ RECEIVER 


What a NON-TUNABLE Booster Does 


automatic switches that turn them on or off 


when the receiver is operated. In most of 


the automatic models the regular on-off 
switch is linked with 
device that cuts the lead 
the receiver when the bi 


Generally speaking 


n aerial change-over 
n directly over te 
ter is turned off 


the tunable boosters 


only one min- 


Simplest kind of booster uses 
to four tubes. 


iature tube, Others have up 


Larger models usually contain two se 


plifers, one for low and one for high | 


7 TONED 
TO DESIRED CHANNEL 


What a TUNABLE Booster Does 


are the best. They not only give the most 
nplification, tube for tube, but under some 
circumstances they make the receiver slightly 


selective. The semi-tunable type runs 
second, and the non-tunable third. Among 
ull three types, there is considerable varia 


tion in the uniformity of amplification. Most 


Booster is hooked up by removing antenna 
lea them te ers 
in” terminals, The “out” terminals are linked 


iver by short piece of lead-in wire 


mn set and connecti 


to rece 
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‘Tunable boosters like this generally give most 
amplification but must be tuned to match set. 


Semi-tunable type has switch for high or low 
band operation plus a fine-tuning adjustment. 


Non-tunable booster requires no adjustment. 
Autom: switch makes it easiest type to use. 


Color Need a Boost? 

If you need a booster now, you'll 
need one at least as much to receive 
colorcasts. In the CBS method, the 
illusion of color is created by means 
of a revolving disk composed of red, 
blue, and green filters. These filters 


hold back part of the light, so the 
image on the picture tube has to be 
pretty bright before the filters are 
brought into play. A booster may make 
the difference between gloomy shades 
and bright color. 
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boosters are better on the low bands than 
on the high. The same is true, for that mat- 
ter, of TV receivers. 

A booster also may improve your neigh- 
bor’s reception by eliminating interference 
that is generated in your set and radiated 
by your aerial. A booster, connected between 
an offending receiver and its antenna, acts 
as a buffer and prevents the energy from 
getting out to bother others. 

A factor that limits the amount of useful 
amplification you can squeeze out of boost- 
ers is “noise” due to electronic agitation in 
tubes and to other obscure sources. This 
shows up on the screen as irregular splotches 
and may spoil the “boosted” picture. 

One non-tunable booster is unusual in 
that it is d ed for mounting on the roof, 
close to the aerial itself. It is being used 
even in strong-signal areas where the down 
lead from the antenna unavoidably passes 
close to electrical devices that cause inter- 
ference. 

If a booster is placed near the receiver, 
it amplifies both the video signals and inter- 
ference. But when placed between the top 
of the lead-in and the antenna, it amplifies 
the video signals but not the interference 
picked up by the in, 

The “best” booster is the one that gives 
results with your set. 

If one booster amplifies signals to a certain 
degree, will two boosters in tandem work 
twice as well? A man in Pennsylvania is 
using this unorthodox combination with a 
classy antenna atop a 75-foot mast. He en- 
joys fairly regular reception on ten channels, 
including five stations that are more than 
1,000 miles away! 


END 


POWER TRANSFORMER AND. 
Siren cincurrs OF BOOSTER 


\PowER CORD 
OF WW RECEIVER 
‘QUTLET IN SoOSTER 
BRuS or A SEF 


itch uses thermal relay. 
Contact arm, normally at A, allows current to 
reach receiver. When set is on, contact heats 
up, snaps over to B, and turns on the booster, 


Tinning Paint Speeds Soldering 

Low-cosr tinning of metal surfaces is a 
simple matter with this tinning paint. After 
old paint or other coats are removed from 
the metal, a coat of 
the tinning paint is 
brushed on. Heat is 
applied—usually with 
atorch—until the paint 
bubbles and turns 
brown. Then the sur- 
face is wiped with a 
cloth, leaving a tinned 
area to which solder 
will adhere. The paint, 
sold by Swiss Labora- 
tory, Cleveland, Ohio, 
| also can be used to tin 
welds. A 1-Ib, can 
5 sells for $1.75, 


Rolling Out the Screen Wire 

A pai of roller skates bolted to a counter 
bottom side up makes it easy to roll out 
screen wire for measurement at the C. J. 
Harris Lumber Company, Washington, Mo. 
You just lay the roll on the skates and pull. 


Tacx a couple of pieces of rubber cut 
from an old inner tube across the seats of 
your boat. Slip the cushions under the strips 
of rubber and the cushions can’t slide off the 
seats.—E, Dzus, Prince Albert, Sask., Can. 


Rubber on Hammer Saves Woodwork 
Wuen you're work- 
ing in close quarters, 
the hammer’s claw 
sometimes mars near- 
by woodwork. You can 
prevent this by pad- 
ding the claw with a 
piece of sponge rub- 
ber. Hold the rubber in place with a rubber 
band.—Bess Ritter, Yonkers, N.Y. 


Magnet Replaces Spring in Valve 

A tiny Alnico magnet built into this 
check valve is said to eliminate all pressure 
drop in the flow of fluid. A conventional 
spring-loaded valve exerts maximum back 
pressure when held wide open, but in this 
unit the magnetic attraction on the disk 


falls away to almost nothing as the disk is 
forced away from the magnet. Magni-Chek 
is made especially for use in freon and 
sulphur-dioxide refrigerator systems by Wag- 
ner Tool and Supply Corp., Long Island 
City, N.Y. Only %” in diameter and 2%” 
long, it can be installed in any position. 
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THESE PHOTOS WERE 
SHOT AT RINGSIDE 


} Press photographer. Matt 
J AP cameraman, leans 
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1Von 


UW TUU Can 


the Fights 


ringside cameraman, you must 
pate the action. For best results, 
shoot at 1/50 sec.—and overdevelop. 


Like 


By R. P. Stevenson 


EXT time you watch a prize fight on 

TV, keep one eye on the edge of the 
ring, and you'll occasionally see a news- 
paper photographer push his camera under 
the ropes to snap a picture. 

What these men do at ringside, you now 
can try at home—on TV. The pictures you 
get may not have all the zing of ringside 
shots but they'll be surprisingly good. 

Shooting fights is a little more tricky 
than other types of TV photography. For 
one thing, you must try to beat the fighters 
to the punch with your shutter finger—just 
as news photographers do. 


Listen to an expert’s opinion: “You 
‘it until you see a fighter land a 
ys Mathew Zimmerman, an Asso- 
ciated Press photographer who has shot 
many standout photos during his dozen 
years as a ringside specialist. “You've got to 
outfigure the fighter. You must shoot your 
pictures in that split second when the 
action is in the windup stage, so you'll 
record it when it happens.” 

You may have seen Matty during fights 
telecast from Madison Square Garden. At 


Photograph 
Via Television 


ringside he always has the same position— 
the left corner opposite the TV camera. 

“The experienced photographer knows 
his fighters, and their style of fighting,” 
Zimmerman adds. “He knows pretty well 
when to expect the jabs, hooks, crosses, and 
uppercuts. He has to know if he is to get 
good action pictures,” 

At ringside, a press photographer shoots 
with overhead speed lights focused on the 
ring. When he trips the shutter, these throw 
a brilliant flash lasting only about 1/5,000 
of a second. It is this flash, and not the 
shutter, that “freezes” the action of the fast- 
moving fighters. 

TV requires slow speeds. As you sit 
before your TV set, with your camera 
rigidly supported on a tripod, you can’t, of 
course, resort to such superspeeds. The 
nature of the television image itself limits 
your shutter speeds to the lower brackets. 
But to stop the action, you obviously want 
to shoot as fast as possible. 

Ever since television came along, photog- 
raphers have been advised not to shoot 
faster than 1/25 second. The reason? It 
takes 1/30 second for each image to develop 
fully. Hence, at any shutter speed faster 
than 1/30 second your photo would show 
an image that lacks some scanning lines. 

But shooting at 1/25 second did not sat- 
isfy Bill Morris, chief photographer of 


THESE WERE =“ ye 
a 


‘SHOT ON A 
TV SCREEN 


TV photographer. Bill Morris, of Povt 
Lan Scrence, shows you how. Ilis photos 
below are of same fight shown opposite 
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How images are produced 
on your television set. 


60 
SEC. 


i 


Mi 


c 


Each 1/60 accoueal ihe aegratag! Damas aie 
from of light, moves in slanting zigzag lines 
from top to bottom of tube. This produces a 

ld,” As it moves, the beam momentarily 
ented ‘image made up of tones ranging from 
black to white. In a single field, your eye could 
see a recognizable image, but with ces be- 
tween lines picture would be incomplet 


1760 
sic, 


’ 


0 


Ri 


A eee scanning, also /60 second, 
is needed to give a’ full image.” This is called 
the “interlace.” Scanning beam moves back 
and forth over spaces not covered first time, 
Consequently, the in lets you see 

of image you didn't soe in Brst eld, ‘Sketches 
are exaggerated. Actually, there are at least 
250 scanning lines in one field. 


Complete TV image consists of two fields, one 
inter! wed with the other. This is called a 
frame.” A new one is produced each 1/30 
second, ‘Avtucoteon of faanes, obe sollowing 
the other wile measurable delay, creates 
action you see. In effect, each frame is a still 
picture. Actually, there may be slight move- 
ment of image from one field to next. 
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Porutar Sctence. At that speed he found 
it next to impossible to get satisfactory TV 
photos of fights, dancing, and other fast 
action. So he set out to experiment with 
faster speeds—specifically 1/50 and 1/100 
second. 

And here are the results. Eventually 
he found that 1/50 second at £/3.5 gave him 
what he wanted—a good image with little 
or no movement. To compensate for the 
underexposure that results at these settings, 
even with Super XX and other film of equal 
speed, he overdevelops all his shots. Using 
D-76 developer, he gives his film 45 or 60 
minutes of development instead of the cus- 
tomary 15. This formula causes no chem- 
ical fog in prolonged development, and in 
moderate enlargements his 2k” by 2K” neg- 
atives give no trouble from grain. 

Turn brightness above normal. For 
all his TV shots Bill uses a 2h” by 2k” reflex 
fitted with a portrait attachment and moved 
in close to a 10” screen. While shooting, he 
turns the brightness a little above normal— 
but not enough to wash detail out of the 
highlights. He shoots with the lens open 
wide at £/3.5. 

If your camera has an £/4.5 lens, you still 
can probably get good fight photos by de- 
veloping your film longer, say to 75 or 90 
minutes. Should you be using sheet film, you 
can of course buy film that is far faster than 
the Super XX type. This will not require 
such long development. 

Sketches show what happens. Why 
1/50 second shutter speed is the most prac- 
tical for stopping TV action is shown in the 
accompanying sketches. First, study how a 
TV image is formed. Then see what hap- 
pens at different shutter speeds. 

(This explanation refers only to between- 
the-lens shutters. Focal-plane shutters are 
sometimes used for TV shooting, but most 
photographers do not favor them because 
of their different action—a slit sweeping 
across the film.) 

Even though some scanning lines are 
missing at 1/50 second, this makes very 
little difference. In moderate blow-ups, 
you'll never notice they aren’t there. Best of 
all, the one scanning field and part of an- 
other enables you to get many shots without 
the blurs that come from fast action. 

What about 1/30 second? In theory, 
a shutter opening of 1/30 second might be 
considered ideal, especially if the shutter 
could be synchronized to open and close 
with the beginning and completion of in- 


dividual TV frames. But modern between- 
the-lens shutters, except for one or two un- 
reliable ones, don’t offer 1/30 second. 
Actually, if you had that choice you still 
would be better off shooting at 1/50. At the 


slower speed, your shutter opening could 
very easily straddle parts of three different 
TV fields—in each of which the subject may 
have moved slightly. At 1/50, you stay 
within two fields, END 


What happens when you shoot at different speeds. 


t point to remember is that it's a moving 
pin point of light, the scanning beam, that pro- 
duces an image on film in your camera, Because 
of the rapidity with which the beam moves y 
may tend. to think of a TV image as similar to 
your Uncle George—always there. But it’s not. 
It just seems to be. Photographing a TV ima 
is like opening the shutter of your camera in 
m absolutely dark room and. then moving th 
light back and forth across stoc! 
ge, starting at his head. There 
however. With Uncle G., you'd 


one difference, ¢ 
get a complete photo in one spotlight scanning 


from head to toe. On TV it takes two trips to 
fill in the picture. 


this speed you give scanning beam time to pro- 
duce a, complete field and a good part of an- 
other. ‘The amount you get of the second will 
Jepend on how accurately your shutter is work- 
ing. If it is actually slower than 1/50 second, 
as many shutters are, you'll get just that much 
more of the second field. 


" 


passed, 


strip, your shutter is probably slow. 


i 


At 1/10 second you must catch your subject 
absolutely still to get a shot without movement. 
During that interval, the TV scene has been 
scanned six times. This means you have a com- 
bination picture of six different fields, in each 


of which subject may have moved’ slightly. 
You'll probably have blurred result above. At 
1/25 second, or better still 1/50, you reduce 
chance of motion. 
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Home Incinerator Is Easily Assembled from Kit 


Ns 


' 
Iv one package you get all the items you 


ed to build this garbage-disposal unit, ex 
ot for fire brick, flue pipe, and damper 
ts are heavy cast iron and the as 
bestos-board jacket is weatherproof, allow 


ing the incinerator to be installed in your 
back yard or basement. According to the 
manufacturer, the Clear Mfg. Co., Butler, 
Wis., no professional masonry or mechanical 
skill is required to put the unit together. 


Easy Way to Store Lamp Bulbs 
— Merat or wooden 
curtain rings make 
convenient racks for 
,extra lamp bulbs. 
Fasten the rings to a 
pantry or basement 
shelf with small wood 
| screws inserted in the 
"| eyelets on the edges of 
Se OM the rings. Phototlood 
bulbs can be racked in 
the darkroom in the 
same manner—John J. 
Rea, Urbana, Ill. 


‘What are they talking about? 
‘Where do they work? Answer below. 


They're electricians in a movie studio, To 
scrim the baby means to place a cloth over 
the lens of a small light to soften and diminish 
the light output, 


Sheet Glass Is Stored Safely Between Pages of Book 


| 
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SMALL pieces of sheet glass, such as 
spare glass for photo and print frames, 
can be stored safely between the pages 
of a discarded book. Separate each 
piece of glass with a dozen or so pages. 
If the binding is worn and loose, a good 
many sheets can be accommodated 
without causing the volume to bulge. 
If it is too tight, remove enough pages 
to allow the volume to lie flat when 
closed on the pieces of glass and bound 
with some rubber bands. 


Magnetic Lock 
Foils Snooper 


You have to know the “combination” to 
open a drawer or door bolted this way. 


By Walter E. Burton 


I'VE cents worth of hardware is enough 

to make a pickproof magnetic lock for 
any wooden door or drawer. It will baffle 
anyone unless he has a magnet and knows 
just what to do with it. 


_INSIDE OF DRAWER 


DRILL 3 HOLE 


5° 


The latch is locked when two metal balls 
wedge metal vanes connected to its pivot, 
keeping the latch from rotating. To unlock 
it, you use a magnet to pull the balls away 
to the opposite ends of grooves routed in 
the inner face of the drawer front. All you 
need to make the lock are a few pieces of 
old brass and two si 
you can salvage the balls from an old bear- 
ing. Any good magnet will serve as a key, 


This magnetic lock is ready to be assembled. 


The grooves are routed to within \" of the 
drawer front. Construction of the latch and 
two ways of making the vanes are shown in 
the drawing. 
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The drawer is locked when either steel ball 
is wedged een a vane and a side of the 
groove. Using two balls and grooves rather 


Ne ees 

A thin brass or aluminum cover plate holds 
the lock parts together and provides a bearing 
for the bolt. The latch should engage a striker 
late in the frame. Fit a decorative knob to 
Eacuiside end of the bolt so you can turn the 
itch. 


Metal Strips Copy Contours 


With a pack of aluminum stripes you can 
to copy the contour of almost any piece of 
work from moldings to rough stone. When 
the toggle clamp is in unlocked position (as 
in photo at right) strips can be moved 
up or down. When the strips are in position 
on the contour, the clamp is locked and the 
contour can be transferred to a drawing or 
to another piece of work. The tool is made 
in 12 sizes by The Ckola Company, of 
Minneapolis, Minn. 


Nylon Used to Strain Paint 


Insert a circle of wire screening in a 
funnel, lay a piece of old nylon stocking 
over the screening, and you've got a setup to 
strain paint. Put the funnel over a jar or 
can and pour the paint over the nylon.— 
Bess Ritter, Yonkers, N.Y. 
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than one secures the lock against someone 
who knows you use a magnet but doesn’t 
know just what path to follow. 


though an Alnico one is best. Don’t use fer- 
rous metal for the vanes, bolt, or cover plate. 

If the front of the door or drawer you 
want to lock is less than %” thick, glue 
a block to the back. If there are grooves 
or mortises left by removal of an ordinary 
lock, glue in blocks of wood to fill them. 
Some cut-and-try fitting is usually necessary 
to get all parts to work smoothly. Inside 
tracks of the routed grooves should be rea- 
sonably smooth and there should be no 
places where a ball can become jammed. 
Oil each ball lightly to retard rusting. 

Most magnets have well polished faces. 
If you find that sliding a magnet over the 
surface of the wood tends to scratch the 
finish, however, cover the magnet faces with 
cellulose tape. END 


This Amplifier Sounds Big 
but Is Only 4” by 4° 


By Noel Namtro 


$ SPACE precious in your house? 

Here’s an amplifier for a record player or radio 
tuner that matches or surpasses the performance of 
most full-sized sound reproducers, but takes up less 
space than a cup of coffee. With it, you can tuck a 
radio-phonograph into a bookcase or end table. 

Miniature parts make it possible to put such an 
amplifier on a 4” by 4” chassis, All told, it 
shouldn't cost you more than $15 and an eve- 
ning’s time to build this unit. The design takes 
full advantage of five miniature tubes to give you 
smooth, undistorted amplification, and enough 


arts make it possible to, squeeze a radio- 
combination into a small bookcase. De- 
, will be 


given next month. 
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TERMINAL 
Dispur ster 


the tube sockets, input strip, and controls. Wire 
the tube filaments in series, and connect the 
GAQ6 cathodes (pins 2) together. Do the 

with the 35B5 cathodes (pins 2) and 

grids (pins 6). Wire up the input terminals 
and volume control (RI) with shielded wire 
and ground the braid. Install the small re- 
sistors and condensers shown. 


sound volume to fill a room. Among its fea- 
tures are push-pull pentode output, a phase 
inverter, and separate volume and tone 
controls. 

The secret of keeping this or any other 


— Gkommer 


RI tea 
> our 


SOCKET 


Your completed high-fidelity amplifier looks 
like this. You can use it with almost any perma- 
nent-magnet loudspeaker if you select the right 
voice-coil taps on the universal output trans- 
former. For the input you may use a record 
player, microphone, or an FM or AM radio 
tuner.’ Any two of these may be connected at 
the same time, for as you turn volume up on one 
you automatically tum it down on the other. 
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tecting it with a grommet at 

Wire one side of the cord 
to pins 8 apd 5 of the 

now install and wire 
the remaining large parts, such as the output 
transformer (TL) and socket, the dual-clec- 
trolytic filter condenser (C5, C6) and the 
maining resistor and condenser. 


electronic unit compact is to lay it out care- 
fully and wire the parts systematically. Be- 
fore you remove the miniature tubes from 
the cartons, stand the boxes on the chassis 
to determine the approximate spacing. Four 
of the tubes—two 6AQ6’s and two 35B5’s— 
fit in a straight line parallel to and about 1” 
from the rear edge of the chassis. The fifth 
tube, a 35W4 rectifier, is directly forward of 
the last tube in this line. 

To seat the tube sockets, you have to 
drill, punch, or ream out holes %” in diam- 
eter. Some types of sockets can be locked 
in with clips; other types require additional 
holes for hold-down screws or rivets. On the 
back of the chassis make the necessary holes 
and cutouts for a 3-terminal binding post, 
a 2-prong output socket, and a rubber grom- 
met to protect the line cord. 

On the front, two %” holes—for the vol- 
ume and tone controls—are needed. Mount- 
ing holes for the output transformer com- 
plete the drilling. 

To conserve space and ease your work, 
proceed with the wiring in an orderly se- 
quence. When you've finished, take a couple 
of minutes to recheck all the wiring. Trace 
the filament and line-cord connections. And 
look for blobs of solder that may cause 
shorts between the closely spaced contacts 
on the miniature-tube sockets. 


UST OF PARTS AND 
APPROXIMATE COST 


Rl: L-meg. center-tapped poten- 
tiometer ($1.30). PO 
Rai Smeg. pot. with switch, $1 


($1.10) 
R8:"560-ohm, carbon 


(10) 

R4, "RS: 100,000-ohm, 
Gabon (.10 ea.) 

RG, RB: 320,000-ohm, 
éarbon (10 ea.) 

RT: 9,900-ohm, "¥é-watt carbon 


(10 
RQ: 68-ohm, L-watt carbon (.15). 
110: 15,000-ohm, I-watt carbon 


"13 
RIG; 10-ohm, 2-watt wire-wound 
ct Gi-ma., paper 


15). 

€2,C3:".05-mfd., 400-volt paper 
(.15 ea.) 

B5-mid., 25-volt electrolytic 


C5,"C8; 20-40-mfd., 150-volt 
a 
tran (1.75). bie 
BST switch on. Ka 
‘with 12) 
Polarized output 
10 to (50), 3) 
stip ‘C.10)," pin 
tube aoe (3 ea 
tubes, (84.80), ‘Tine-cord 
plug (.20), mise. hardware, 


Mewatt 
watt 


Mewatt 


400-volt 


(Inet. 


ck oF socket 


If the assembly passes this inspection, in- 
sert the tubes in their sockets, plug the am- 
plifier into a 115-volt AC or DC outlet and 
connect a loudspeaker to the output socket. 
If the amplifier doesn’t work on DC, re- 
verse the line plug in its socket. 

You can link the amplifier to a phono- 


PAPERING PLYWOOD 


CRAB he 
HERS 


graph pickup, a radio tuner, or both. If both 
are used, connect one to terminals 1 and 2 
and the other to 1 and 3 of the input strip. 
The center-tapped volume control favors 
one pair of terminals when it’s turned to the 
left and the other pair when it is moved 
to the right. END 


Good papering can be done over ply- 
wood only when the sheets have been 
well-installed and separated from studs by 
furring strips to insulate them from frame 
movement, Joints should be tightly butted 
or filled with solidly glued splines. Fill all 
nail holes, hammer marks, and other 
blemishes with Swedish putty or a good 
commercial water putty, using asm 
trowel or wide putty knife. When dry, 
sand flush. 

Coat the plywood with a wheat-flour 
paste fortified with a gelatin glue size. Put 
4 coating of the paste on smooth building 
felt and apply it to the plywood, butting 
the joints and rolling smooth. For the very 
best results use a canvas or muslin she 
ing instead of felt. Hang paper over either 
in the usual manner, using wheat-flour 
paste. 


FOR YOUR POPULAR SCIENCE INFORMATION FILE 


FEBRUARY 1951 293 


Homemade Winch Lifts Shingles 


Ts handy winch 
was made by a roofer 
to hoist materials to 
the top of a two-story 
house. It consists of a 
hoist pulley that hooks 
to the top rung of the 
ladder, a ¥-hp. elec- 
tric motor, cable, and 
an elevator. The ele- 
vator rides up and 
TW down on the ladder 
and has side flanges 
to keep it from sliding 
~ off the ladder. A help- 
er on the roof removes 
the packages from the 
elevator. — George P. 
Metesky, Waterbury, 


An Ash Tray for Pipe Smokers 


A Lance cork, about an inch and a half 
in diameter, cemented to the bottom of an 
ash tray makes a useful combination match- 
holder and knocker for removing pipe ashes. 
Cut the cork with a single-edge razor blade 
as shown.—John J. 
Rea, Urbana, Ill. 
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Squirted Flux Cleans Chemically 


Wrrn a canned soldering fluid now on 
the market, you needn’t scrape or sandpaper 
the parts to be joined, nor use a brush to 
apply flux. Squirted on the work right from 
the can, Divco Flux, made by Division Lead 
Company, Chicago, cleans by chemical ac- 
tion. It is said to work equally well on 
copper, brass, bronze, nickel, cadmium, 
zine, tin, galvanized iron, and Monel. The 
four-ounce can sells for 50 cents. 


A leak in my car's hot-water heater only 
showed up when the engine was running. 
Ttook the heater out of the car and couldn't 
find the leak until I tried a simple experi- 
ment. What do you think I did? 


[filled the heater with water and plugged 
both connections with corks. Then I tapped 
one cork with a hammer. Since water is 
incompressible, the leak showed up imme- 
diately. A simple solder job fixed it—Ro- 
land Nagy, Clifton, N. J. 


BOUTS FOR LATHE 


Rear edge of 34” plywood panel slips under angle iron, C clamps hold front corners secure. 


Two-Faced Bench Saves Space 


J = 
igsaw faces front. Note motor position. Bolt- 
heads are countersunk on underside of panel. 


Lathe faces front. Panel has been turned 180° 
and motor moved. Outboard turning is possible. 


Y SHOP is small. Space is always at a 
premium. Here was my problem: 

I had to mount a jigsaw and a woodwork- 
ing lathe. 

One solution was to build separate stands 
for them. But stands would take up floor 
space. Another solution was to mount them 
on top of my workbench. That meant giv- 
ing up valuable working space. 

What I needed was a way to mount the 
tools so they would be rigid enough to use; 
make use of the same motor; and yet be 
easily movable so they could be stowed 
away when not needed. 

The answer was a portable, two-faced 
bench top that I secure on my regular bench. 
With one face toward the front, the jigsaw 
is ready to use. Turn the top around and 
the lathe is in position. 

Two pairs of loose-pin hinges bolted to 
the bench top locate the motor. One set of 
hinge leaves is bolted to the motor base. 
By pulling the pins I can turn the motor 
to drive either tool. Or I can remove the 
motor for other jobs. 

When I don’t need the jigsaw or lathe, 
I slip the bench top under my permanent 
bench.—D. B. Neagley, Merced, Calif. 
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How to Build a 


Few sports give you the sheer thrill of 
speed that outboard racing does. Even 
a motor with low horsepower will send 
this hull skimming across the water. 


By John Rogers 


OW can I get started in outboard racing? 
How much will it cost? 
What kind of a hull do I need? 
What kind of a motor do I need? 
Put these questions to any 10 drivers of 


Phe Flying Saucer, shown below at rest, got its 
name from its disklike look when seen head on. 


racing outboards and you'll probably get 10 
different answers. 

But here's one answer—one that you can 
do something about without laying out your 
life’s savings for a racing outfit. 

I built this racing hull—I call it the Flying 
Saucer—for about $45, including the steer 
ing wheel and aluminum fin. With a 74-hp. 
Mercury motor, I can hit 30 r 

Building the hull is simple. I made every 
effort to avoid difficult construction opera 
tions. As you can see from the photos, the 
deck beams and frames were drilled to make 
them lighter. This is not necessary, but if 
you do drill them, don’t get the hull’s weight 
below the 75-Ib. minimum required by the 
American Power Boat Association for Class 
M (midget) outboard hydroplanes. 


Accessories You'll Need 


The photos and drawings on the next six 
pages give detailed, step-by-step construc- 
tion plans. Besides the lumber, you'll need a 
steering wheel, a fin, and a throttle. 

T bought an aluminum fin for about 
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Flying Saucer © 


Full throttle sends the Fly- 


step botton 
ilifies_ it 
x. Profil 


and pl: an drawin; 


BEVELED PLANING 


BOTTOM PLANKING 


A 4” by 8” fin is the right size for this hull. 
The steering wheel cost $10 and the auto- 
matic, or crash-type, throttle cost about $6. 

Screw the fin in the exact center of the 
keel batten. Locate it so the front of the 
fin is 36” forward of the transom. 


Painting the Hull 


I gave the hull—except the deck—three 
coats of spar varnish. For the deck, I used 
white and flame-red auto enamel. This 
enamel has a high gloss and is not harmed 
by water, sun, oil, or gasoline. It may be 
waxed just like your car and sheds water 
ke a duck. I used two coats each of red 
and white to give the deck a two-color job. 
Sand lightly between coats. 


Turn the page for more pictures of this boat 


KEEL BATTEN 


-ouyeR, CHINE 
3442 FIR 


Lumber You'll Need 


Frames: 1 piece, 1”x8"x8" fir. 

Deck Beams: 1 piece, 1"x8"x8" fir, 

Transom: 1 piece, 1”x10"x6" fir. 

Bow block: 1 piece, 1”x10"x8" fir. 

Keel batten, lower chine battens, deck 
battens: | piece, 1”x6"x8’ fir. 

Outer chine battens: 1 piece, 1”x2"x8" fir. 

Bottom planking: 1 panel, "x4’x8’ marine 
plywood. 

Deck planking: 1 piece, X"x4'x8’ marine 
plyw 

Bruss screws: 2 gross 1” No. 6; 2 gross 

” No. 5; 4 doz. 1%” No. 8. 
Waterproof glue. Marine glue. 


below. 


Frames and deck beams. The draw- 
ings with the squares give you the 
shape and dimensions of both frames 

beams. Note that frame No. 1 
measures 1%” at its ends, The other 
frames measure 2” at the ends. This 
is because the outer chine battens are 
tapered from frame No. 2 toward the 
bow. After you have the frames and 
beams cut out, trace the location of all 
notches for the battens on one frame 
and one beam. Then transfer the lo- 
cations to the other frames and beams, 
as shown above. That way all notches 
will match. Frames and beams are 
bolted together in one of last steps 
of hull assembly. 


FRAME No.4 


Hg ary Lay out this stern piece from the drawing below. 
You both plan and profile views. The profile shows you 
the 13 ngle at which the battens meet the transom. Cut the 
angles carefully so the planking will be a smooth, tight fit. In 
oto at right, the angle of the top of the transom is being 

,Notches for battens and chines have not been cut, 

y 1X" strip to strengthen base of transom has 

added ‘vith ‘glue and screws, Bottom of this piece must be 
beveled to h angle of transom’s bottom. Attach the motor 
board with waterproof glue and %” brass bolts, 2%” long. Then 
build up the ack of upper part of motor board ent ” fir as 
shown, attaching the pieces with glue and 


TRANSOM 


\q PLYwooD 
COCKPIT SIDES. 
ATTACHES HERE: ~ 


FIR STRIP 34x 1'9- 
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Bow block, This part. is laminated 
two thicknesses of X" fi 


p the 
k, The drawing at right gives 
the shapes and dimensions of the 
Tha tee amalniplecel can ise cot tron 
the 10” by 6° fir plank. The othe 
parts can be cut from leftover 
rial. Use waterproof glue and 
the’ pleoer togsthonr to form the’ blocs 
Let the glue set overnight. The 
rofile drawing of the frame shows 
how the thickness of the bow block 
tapers from 1%” at frame No. 1 to 1” 
at the very front of the bow.~Lay the. 
block on a bench and taper it with a 
jack plane. Taper, only one side. The 
side you taper will be the bottom ol 
the bow block. 


ume sarren—| | 


Framing jig. This is made from a two-by- 
four, 8° long, Select a straight two-by-four and 
lay out the notches as shown in the drawing 
below. The squares on the drawing show you 
the shape of the curve that begins at frame 
No. 2 and continues to the bow. Mark this 
curve on the two-by-four and saw it to shape. 
Then nail legs to the jig so it looks like the 
hoto at left. Add the strips to support the 
bow block and the transom—as shown in the 
drawing below—and the jig is completed. Be 
soli 


sure the jig is level and solidly built. 
co = WX, 
sRIP HOLDS 
102" ANGLE 
2 = ea 
NOTCHES FoR FRAMES 
THIS STRIP NAILED ‘ARE. Sax tg DEEP 
UNDERNEATH TO 
‘SUPPORT BOW BLOCK 
MEIGHT OF JIG APPROX.26" 
FRAMING JIG 


Turn the page for more pictures of this boat. MC UOMO T1] ™» 


Keel-batten assembly. After ripping the keel 
batten to size, cut one end of it to a 10° angle 
where it meets the bow block. Lay the bow 
block on the floor, bottom up, as shown above. 
Support the keel’ batten and attach it to the 
bow block with waterproof glue and two 1” No. 
6 and two 1%” No. 8 screws. Then place the 
frames in their notches on the jig. Chimp the 
transom to the support that you have nailed 
to the stern end of the jig. 


Lower chine-batten assembly, One end of 
these battens must be beveled 10° to fit the 
bow block. Apply marine glue there and clamp 
the beveled ends to the bow block. Then anchor 
the ends to the block with three 1” No. 6 
screws, as shown in the photo at right. Use 
glue and 1%” No. 8 screws to fasten th 
tens to their notches in the frames and to the 
transom. Put one screw into each notch. 


Finishing the frame assembly. The final step 
before applying the bottom planking is beveling 
and trimming the outer and lower chines but 
not the keel batten. Then the bottom planking 
will fit evenly. Go over the members with a 


Bow-block and keel-batten assembly. Pick up 
the assembled bow block and keel batten and 
ace the block on the framing jig. Clamp the 
Bow block in position. Apply the marine, glue 
to the center notch in cach frame. Bend the 
keel batten down into the notches and clamp 
it, Then fasten the keel batten with two 1" 
No. 8 screws into each frame, Attach the bow 
block to frame No. 1—as shown above—with 
waterproof glue and 1%” No. 8 screws. 


Outer chine-batten assembly. Mark the 
exact location of cach frame on the oute 
chine battens. ‘Then when they are at- 
tached, the frames will be correctly 
placed: Excess material may be left on 
the stem end of the battens and sawed 
off after assembly. Taper the outer chine 
battens from 2” at frame No. 2 to 1K” 
at frame No. 1. Do the tapering on the 
bottom of these battens. The deck side 
remains perfectly straight. These battens 
extend 6” in front of frame No. 1, and 

e faired into the bow block. Attach 
the outer chine battens to the transom 
and to cach frame, as shown in the photo 
at left, with marine glue and two 1%” 
No. 8 screws. Add two 1” No, 6 screws 
where the battens meet the bow block. 


plane—as shown below—to make sure the plank- 
ing will fit snugly. Center photo shows you « 
bow view of the completed frame assembly, 
while the photo at right shows a. stern view. 
Note holes in frames to lighten hull, 
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Beveled planking. The three parts of 
the bottom Cera! are cut from one 
4 by 8" panel of %” marine plywood. Be 
very careful in ripping this panel; it 

‘es the bottom planking with very 
little waste. Rip two strips 6%" wide off 
the panel. These narrow pieces are at- 
tached to the frames, chines, and transom, 
as shown at right. Apply a liberal coat of 
marine glue to frames and chines. Then 
clamp the plywood in place. Attach to all 
frames, chines, and transom with 1” No. 
6 screws. Space the screws 2” apart. 


Trimming beveled plankit After all screws 
have been driven into the two narrow pieces of 
beveled planking, saw off the excess material at 
the ends of the strips flush with the back of the 
transom and around the curve of the bow. Hold 
a plane so its bottom is parallel with the side of 
the outer chine batten and trim off the edges 
of each strip until it is flush with the outside 

outer chine batten. Follow the same 
procedure where the plywood is attached to 
the lower chine batten, planing it flush as shown 
in the photo at left. 


Bottom planking. This is what remains 
of your 4’ x 8° panel of %” marine ply- 
wood. Apply marine glue to the transom, 
battens, and frames. Place the bottom in 
ae and clamp it to the bow block. 

se 1” No. 6 brass screws 2” apart to 
attach the bottom. Drive screws along 
the keel batten first. Then drive screws 
along the lower chine battens, as shown 
in the photo at right. Saw off the excess 
material atthe transom and. bow. Do 
not bevel the outside edges of this piece 
of yoo, Leave it square. Finally, 
sand the entire bottom. Start with No. 1 
paper and finish with 1/2 and 1/0 paper. 

Tool ooal of sper’ varaisti over tha bor, 
tom, outer chines, and transom. This first 
coat should be thinned with turpentine. 


Deck beams and battens. With the bottom The center batten runs from deck beam No. 2 
finished, tum the boat over. Bolt the deck to the bow. Fit all three in their notches with 
beams to the frame with &” by 24” brass carriage glue and attach them with 1” No, 6 screws. The 
bolts. Use %” No. 5 screws and glue to attach ends of the battens are beveled where they meet 
the vertical supports to beams No. 2, 3, and 4. the bow block. Use a plane and sandpaper to 
You can see these supports in the photos below. see that battens fit flush with beams. Coat 
Two deck battens run the length of the boat. inside of hull and beams with spar varnish. 


waa I 


Turn the page for more pictures of this boat. MC TUMLaM)| > 


Cockpit. The sides of the cockpit are 
made of %” marine plywood. Apply glue 
to the edges of the transom and to the 
deck battens where those parts meet the 
cockpit sides. Attach the sides with 1” 
No. 6 screws, placed 2” apart, as shown 
in the photo below. To give yourself a 
comfortable place to crouch when you 
race the hull, nail floor boards of %” ply- 
wood over the frames on the bottom of 
the cockpit. You can make a duckboard 
for the cockpit bottom instead of the 
a permanent floor boards. The bow end of 
Deck planking. This is %” marine plywood and it the cockpit sides are notched to fit over 
is put on in four pieces. One piece goes on each side frame No. 2. Paint the sides of the cock- 
of cockpit (above) between transom and the center of pit white to match rear of deck. 
deck beam No. 2. The other two pieces fit between 
im No. 2 and the bow. The two forward pieces 
meet in the center of the center batten. Lay the ply- 
wood on the deck frame, reach under and mark the 
shape. Cut out with a sharp knife; sawing tends to 
splinter the thin veneer. ‘Attach the plywood to 
Beams and battens with marine glue and %” No. 3 
screws. Place screws 2” apart. we about 4” of 
extra plywood around the outside edges when you 
cut out the dock pisces Trim off excess after plywood 
has been screwed in place. On the forward planking, 
screw it to deck beam No. 1 first, then to center deck 
batten, to bow block, and to other deck batten. 


Support Keeps Framing Square Steady Detachable Car Sign Tells Business 
WueN you square On worxpays a sign like this will ad- 
long boards with a vertise your business. On holidays you can 
framing square, the remove it. Two metal clips slip into the win- 
square has a tendency dow ledge between rae 
| 


to rock. This can be the window insulation [7 
prevented by support- awver 


and metal, and small | 
ing the body of the rubber bumpers pro- | 


square on the board tect the finish. | cue 
with a small metal Autotach Sign Co. 

guide mounted as Valera Rushville, Ind. | 
shown. — William B. Gane, the sign to fit pract i | 
Eagan, Louisville, Ky. (| ,\SPT\, cally all cars. The busi- eURs | 


ness name is applied 
to the plastic with an 
Two Circles Square End of Board acrylic-base paint. 
Hene’s an easy, ac- 
curate way to square 
the end of a board 
when a steel square is 
not available. Use a 
paint can—or any cy- 
lindrical object — and 
draw two circles that 
<> touch the edge of the 
board. Draw a line 
through the two points 
where the circles in- 
tersect. You'll have a 
line at right angles to 
the edge of the board. 
—Hugh Lineback, 
Stillwater, Okla. 
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New Flash Reflector Folds Up 


A new flash reflec: 
tor introduced by 
, of New 
collapses like 
an old-fashioned fan 
when it's not in use. 
Folded, the reflector 
slips into your coat 
| pocket. Madeofleaves 

of dull-finish alumi- 
num, the reflector is adjustable in height. It 
was designed for use with a new model Leica. 


Inner Tube Protects Level Bubble 

I saw a neat gim- 
mick the other day, A 
carpenter had cut off 
a wide piece of inner 
tube and slipped it 
over his level to pro- 
tect the glass when he “~~ 
carried the level in his <>.“ 
toolbox. — William B. yy) 
Eagan, Louisville, Ky." 


An om drum cut as shown and mounted 
on a pair of bicycle wheels makes it easy 
to cart chicken feed, livestock supplies, and 
other items around the farm of Irvin Mc- 
Arthur, at Lovell, Wyo. The frame was 
welded together from pipe and strap iron. 


Wear Her Photo on Your Wrist 

Tue kind of met- | 
al watch band shown 
at the right can 
carry a photograph. 
Trim a small photo, 
cover it with a strip 
of clear acetate, and 
secure to the band 
with the two clamps. 
—J. J. Rea, Urbana, Ill. 


Homemade Trailer Makes Handling a Sailboat Easier 


/| _ Tuus welded steel trailer has two unusual features. The center 
frame member is curved up at the front (below) like a sled 
runner, After the trailer is rolled into the water and the boat 
floated free, the trailer can be pulled from the water by a length 
of rope. The upcurved member keeps the tongue of the trailer 
from digging into the ground. 

The wheels, on two leaf springs, are well to the rear (left). 
This eliminates sway during towing.—Tom Griberg, Moline, Ill. 


. 
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Two-Speed Chuck. 

You can lock work in 

place faster with this chuck. Insert the 
wrench in one of the six holes on the out- 
side diameter of the scroll and rotate the 
scroll by lever action—by pulling on the 
wrench, That rapidly closes the jaws on 
the work. Then, to tighten the jaws, insert 
the wrench in one of the six other holes on 
a shoulder of the chuck and turn it. The 
maker is Westcott Chuck Co., Oneida, N. Y. 


—— 


Vertical Milling Attachment. This miller 
clamps on the ways and is driven by the 
lathe spindle through a V belt. The lathe’s 
longitudinal feed and cross feed advance 
the work, which is clamped in a vise on the 
cross-feed slide. The attachment, made by 
Montgomery & Co., Inc., New York City, 
will make a cut 8” long and half the dis- 
tance of the cross feed. The down feed, 
graduated in thousandths, has 3%” vertical 
travel. A T-slot table, 8” long, is available 
as an accessory. 
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Threading Attachment. This tool is es- 
pecially useful in threading work that has 
a shoulder. Pulling back on the lever lifts a 
latch out of the keyway, releasing the die so 
it is free to turn with the work. Then it 
won't jam against the shoulder and strip 
the threads. Mather and Robb, of Louis- 
ville, Ky., manufacture the Threadmaster 
in three sizes. 


Live Center for Centerless Shafts. This 
tool comes in two sizes with top work 
capacities of %” and 1”. The 60° cups of 
both sizes take work diameters down to 
5/16”. A ball bearing carries both radial 
and thrust loads, and a rear pilot bearing 
eliminates center-shaft whip. The maker is 
the South Bend Lathe Works. 


Carriage Spacer and Stop. Clamped to 
the ways, this accessory is a time saver on 
repeat work. Set it before starting operations 
and you don't have to stop to put a scale 
on the work. It's adjustable from zero to 6” 
and it will hold a tolerance to .001”. Ell- 
wood Products Co., of Detroit, is the 
maker. 


Waterproof glue seals butt joints of ply- 
wood box. The top is hinged at back. 


Sunless 
Garden 
Hastens Spring 


By building this treasure chest for 
growing plants indoors, you can have 
a head start on your neighbors. 


By Harold and Lillian Krelove 


ry THE darkest, coldest room in our city 
home stands a box 16” high and 25” 
square, shaped somewhat like a pirate’s 
treasure chest. Inside it, many seedlings 
and cuttings are receiving their nourishment 
from chemical nutrients and their life-giving 
light and heat from a 20-watt fluorescent 


‘sun. 
Out of this box have come many potted 
plants for window gardens and rooted cut- 
tings of perennials for outdoor gardens. 
How box was built, Our completely 
closed propagating unit was built after we 
had read reports of experimental work done 
by the Department of Agriculture. We used 
x” oak plywood throughout. Cedar or red- 
wood is preferable, but more expensive. 
Butt joints were made with waterproof glue 
and fine nails. The shape of the top was 


All kinds of seedlings can be grown to trans- 
planting stage. Seeds are germinated in pans. 


designed to insure the greatest possible uni- 
formity of light intensity on the growing 
surface. Two coats of spar varnish were 
applied to the inside of the unit, and the 
top was given, in addition, a coat of white 
gloss enamel and a finish coat of spar. 
White lamp gives best results, The 
fluorescent unit consists of a 20-watt chan- 
nel with a 3,500° white lamp. Pink lamps 
produce very soft growth. With a daylight 
lamp, growth is slower—but sturdier. The 
lamp is installed 5” or 6” above the grow- 
ing surface, with sufficient air space be- 
tween the channel and the unit lid to pre- 
vent overheating of the transformer. Be- 
cause the highest intensity of light is at the 
center of the tube, plants in that area grow 
most rapidly. But they can easily be moved 
around so that growth is uniform. To root 
cuttings, light of 500 foot-candles intensity 
is needed; to grow seedlings, about 750. 
What to use for growing medium. 
The growing medium can be regular garden 
soil, sand, or gravel, but we found vermic- 
ulite to be ideal. Vermiculite is mica that 
has been subjected to high temperatures and 
pressures, forming exploded particles that 
are extremely porous and light. It contains 
no toxic material, no vegetable matter, and 
consequently is a sterile medium. ‘This 
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SEASON 


Feb., March, 
April 


CUTTINGS 


Softwood 
shrubs 


Spring-bloom- 
ing perenni- 
cls ond shrubs 
(after flower- 
ing) 


Vegetables, 
flowers 


Late 
vegetables 


May, June, 
July 


House plants | House plants 


Aug., Sept, 
Od. 


Summer- 
blooming 
shrubs 


Nov. and Dec. ‘Any 
you'd Ii 


to try 


eliminates all worries as to weeds and dis- 
ease. Because of the small particle size and 
light weight of the material, removal or 
transplanting of small plants is very easy 
and safe. One trade name for horticultural 
vermiculite is Terra-Lite. You can also use 
the kind that is sold for wall insulation. 
Since this medium contains no plant food 
in itself, it is necessary to supply nutrients. 
Application of any good, commercial plant 
food every other week is sufficient. We 


Leader for Wire Recorders 


Yisfeninjentt 


have used a solution made by dissolving 
Plantabbs in tap water. The vermiculite is 
thoroughly soaked before plantings are 
made. The application of the food solution, 
plus occasional light sprayings of the foliage, 
will then supply all the moisture needed at 
the roots and to keep the atmosphere humid. 
Opening of the unit for these operations 
provides sufficient ventilation. 

You can pack in the plants. Because 
of the nature of vermiculite, plants may be 
grown much closer than would be possible 
in soil. For 2” or 3” seedlings or cuttings, 
1%” to 2K” spacing is sufficient. You can 
germinate seed either in the unit (prefer- 
ably in seed pans so each kind can be kept 
separate and easy to find) or outside. 

The vermiculite can be piled in the 
bottom of the unit, or it can be put into 
regular growing flats. Addition of drainage 
material is not necessary because of the 
high absorptive capacity of vermiculite. 
For best results, operate the fluorescent 
lamp 24 hours a day. 

As the above chart shows, you can use the 
box throughout the year. 


END 


Tray for the Draftsman 


Sporn roll film can be turned to good 
use as leaders for recording wire. For stand- 
ard wire-recorder spools, mark the film in 
strips exactly ¥” wide. Use a metal-edged 
ruler and a pin to scribe the lines. With a 
paper punch, make a series of holes along 
each line, then scissor out the strips. Punch 
four holes in a row in the center near one 
end of the leader, feed the wire through, 
and fasten it with cellulose tape—Karl L. 
Martin, Cleveland. 
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‘Tams combination tray and rack for draw- 
ing instruments holds everything within a 
10” by 5” by 2” space. A wooden block of 
these dimensions is drilled to hold pencils, 
pens, knife, and compass, and grooved at 
one end to receive half-circles, triangles, and 
the slide rule. A deep tray is hollowed out 
to store erasers, pen nibs, and other small 
items. All equipment is kept neatly ar- 
ranged, ready for use, easy to carry.—Wolf- 
gang Wagner, U.S. Zone, Germany. 


Individual Salt and Pepper Shakers Are Easily Made 


Tuyy salt and pepper shakers for school 
or work lunch boxes are quickly made from 
the plastic caps on ready-whipped cream 
containers, Drill a pattern of 1/16” diam- 
eter holes for salt and 3/64” diameter holes 
for pepper. Fill the shakers from the bot- 
tom and plug with a piece of cork %” thick. 
Each shaker holds about a teaspoonful. 
Leave a bit of the cork projecting for easy 
removal.—Jack Wilson, San Pedro, Calif. 


This Scrap Pad Won't Get Lost 


A rox of adding-machine paper fixed to 
a cabinet with a long screw and a washer 
provides scrap paper in kitchen or work- 
shop. Or drill a hole in the cabinet to hold a 
long dowel, slip the roll over the dowel and 
cap with a washer and screw. Then you 
need remove only the end screw to repla 
the roll of paper.—H. Leeper, Canton, Ohio. 


They're steel workers. An alligator is a type 
of shears for cutting up scrap iron. In this 
case steel rails were sent to the alligator to be 
cut down to four or five foot lengths for use 
in open hearth furnaces. 


Bookrest Bent from Wire Hanger 


You can make a bookrest out of a wire 
coat hanger by bending it with your hands. 
Break off the hook and file the jagged tip 
smooth. Place the hanger on the edge of a 
table with about a third of its length pro- 
jecting. Bend the projecting end down at a 
90° angle. Bend a 90° angle at the opposite 
end, making the form shown in Fig. 1. 

With thumbs at points X, bend down sides 
A with both hands until sides B lie almost 
flat on the table, as in 


Fig. 2. With a book ___ é 
on the stand, adjust Cl7 -) 
side C until the book J 


at a 45° angle, 
Fig. 3. The tip stead- 
ies the stand, which 
can be adjusted to 
hold almost any size 
of book.—D. L. John- s 

son, Columbia, Mo. ®& Q) 5 
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Drilling Radial 
Holes. Your lathe can 
be used to index holes 
on a circumference 
and drill them on a 
true radius. Just mount 
a hand or breast drill 
on the compound rest 
as shown, With a dif 
ferent mounting you 
could also use an elec- 
tric drill 
Disassemble 
drill 
frame between centers 
on the hole through which the spindle fits. 
Then turn the outside of the spindle housing 


the 
and mount its 


counriasoee 
To clnae 


SHORTEN HANOUE 


TURN BETWEEN necessary 
canes 


5 ae 


Stretching Out Spaces. To mark off equal 
spaces automatically on layouts or work, you 
need only stretch the required number of 
points on this tool over the length to be 
divided. The tool can be made with as many 
legs as you wish. Cut these from steel or 
aluminum strip and join with tubular rivets. 
Drill the rivet holes to a close pivoting fit, 
and be sure to align accurately all holes and 
points on each leg.—R. J. De Cristoforo, 
The Bronx, N.Y. 
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true. The drill holder consists of two blocks 
of cold-rolled steel, the lower one exactly as 
tall as the distance between the top of the 
compound and lathe center height. 
Clamp the blocks on the compound with a 
shoe in the T slot. Lock the compound 
parallel to the ways. With a drill in the lathe 
chuck, make a hole a clamp-tight fit for the 
turned drill frame. If the drill chuck hits the 
holder before the jaws fully close, counter- 
bore the blocks with a boring bar or fly 
cutter. Should the drill handle hit the holder, 
remove it and mount a knob directly on the 
gear.—Joseph Tracy, Manhattan, N.Y. 


Telling Drills Apart. It’s sometimes im- 
portant to know whether a drill is carbon or 
high-speed steel, but they do get mixed and 
chuck wear often ren- 
ders shank markings 
illegible. My solution 
for this is to grind the 
ends of all carbon 
drills flat, leaving those 
of high-speed drills 
pointed. This doesn’t 
affect them in any way, and I can tell imme- 
diately by sight or feel which is which.— 
Jack W. Bessman, Augusta, Ga. 


canson 


Restoring Threads. Running a nut onto a 
bolt before you saw it short can save time 
and temper. As the nut is unscrewed, it 
reshapes marred threads. If you want to file 
the end, do that too before removing the nut. 


Powered Auger Bit. Common auger bits 
are dangerous to use on a drill press, for the 
pilot screw drags them in too fast. But if the 
threads are filed off, 
the bit is no longer 
much use in a brace. 
To convert it tempo- 
rarily, turn a piece of 
copper tubing tight on 
the pilot. Make holes 
the size of the tubing 
with an ordinary drill 
where the bored holes 
are to be centered. The copper tubing is 
easily removed without harm to the pilot 
threads.—John J. McGuckin, Ridgewood, N.J. 


Spotting Hidden Holes. Sheet metal, com- 
position board, and other thin materials 
have to be clamped between pieces of wood 
if clean holes are to be drilled in them. But 
this makes it hard to spot holes precisely. 
The answer is to centerpunch the work 
where the hole is wanted, clamp wood to 
the back, and drill through both parts with 
an undersize drill. The drill or a piece of 
wire the same diameter is then pushed 
through to align these two pieces while an- 
other piece of wood is clamped to the front. 
Then drill to size through the pilot hole 
from the back.—Paul Woodruff, Chicago. 


Reducing Mandrel Chatter. Sometimes 
good-sized work has only a small center 
hole, and so must be mounted on a small 
mandrel for which it is proportionately over- 
sized. When the setup is turned between 
centers, considerable chatter may result. 

The cure is to hold one end of the man- 
drel, as close to the work as possible, in a 
collet, and support the outer end with the 
tailstock center. The slight mandrel taper 
does no harm to the collet. Surprisingly big 
work can be turned on the smallest man- 
drels this way—John C. Martin, King’s 
Point, N.Y. 


7) COUNTERBORE 
(2)So'suir ores 


Four-Way Die Stock. Just pick this up 
and you have your most commonly needed 
dies ready to use. It's a good addition to a 
serviceman’s tool kit, too, for this unit takes 
the place of five easily misplaced or for- 
gotten pieces. 

In a piece of steel of a thickness and 
width to suit the dies, drill the through holes 
to any convenient size. If you have a 
counterbore of the die diameter, drill holes 
to suit the pilot of the counterbore, which 
can then be used to form die seats. 

Lacking a counterbore, you can clamp 
the stock to a faceplate, using a thin button 
to center each hole in turn, and bore the 
seats. Saw and file the notches, chamfer all 
edges, and tap holes for the setscrews.— 
Floyd McGuckin, Ridgewood, N.J. 


Deburrer and Countersink. Until you 
have one, you can’t guess how handy this 
tool can be. It deserves a place on any 
bench and in any repairman’s tool kit. Grind 
a flat like that of a screwdriver on the shank 
end of an ordinary countersink. In an old 
plastic screwdriver handle, drill an under- 
sized hole not quite to shank depth. Heat 
the handle by immersing it for a few min- 
utes in boiling water, and drive the shank in. 
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File and Electric Di Are Used to Cut Shoulder on Bolt 


wasn paorecrs i 
peeps = Pee Ir a lathe is not 
itor available, you can 


Ti, make a bolt with a 


shouldered end in this 
way. Lock a file in a vise. Put washers on 
the bolt and chuck it in an electric drill. 
Hold the bolt on the file and start the 
drill. The file will quickly cut the threads 
away, leaving a shoulder on the bolt. Then 
hacksaw off the part of the bolt that was 
chucked in the drill—Charles H. Hardy, Los 
Angeles. 


My Most 
ingenious Solution 


Simple Wall Rack Holds Scissors 

A uouven to keep four pairs of 
handy but still out of reach of small chil- 
dren can be made 
from two empty cel- 
lulose-tape dispensers 
Open the sides and, 
with pliers, bend out 
the serrated cutting In my work as a millwright I often have 
edges. Flatten each to cut ‘holes through concrete floors and 
piece with a hammer. walls. In so doing, I usually run into a steel 
Dail a bolt holon one reinforcing rod. Most of the openings I 
piece close to the cut- make are too small to admit a hacksaw and 
a the rods used to give me a lot of trouble. 
ting edge. Place the But not any more, How do you think I get 


two pieces of metal to- by them now? 
gether, as shown, over a small angle bracket a 
and bolt through the drilled piece, gripping I use an electric hand drill. I first use.a 
the other between the bracket and a %” small drill to put a hole through the rod 


washer. Attach the bracket to the wall. where I want to break it. Then I ream it 
out with larger and larger drills until only 
a thin shell remains. A sharp tap with a 
hammer and cold chisel finishes the job.— 
Carl Barkham, North East, Pa. 


Bags Protect Tools from Rusting 
‘TRANSPARENT refrigerator bags make fine 

moistureproof containers for seldom-used 

tools. They're fine for precition tools for 
which you don’t have fitted cases. Oil the 

tools well before storing them in the 
bags.—B. Ritter, Yonkers, N.Y. 
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Looking for a down-to- 
earth price tag? 


KODAK HOBBYIST ENLARGER—$49.50 


Complete with lens! New-type lamphouse 
designed so all light reaching negative is 
reflected light. New-type interior reflective 
coating gives remarkably even light 
distribution. Newly designed negative 
carrier for easier loading. Locking knobs 
for both elevation and focus. Enlarges 

up to 7 times. Kodak Enlarging Ektanon 
Lens, {/6.3, with click stops. 


Want magnificent 
enlarging PLUS? 


KODAK FLUROLITE ENLARGER 


Circular cold-light fluorescent lamp, inte- 
grated with a new reflector design, gives 
you the speed and brilliance of a 
condenser system. Light is instant-on, 
instant-off .. . negative carrier tilts and 
rotates for control of distortion . , . base 
has big (17 x 21% x 5-inch) light-tight 
paper cabinet. Assembly can be used 

for cine-titling, photomicrography, and 
as view camera. Without lens—$112.50, 


TVYVV VV 


Kodak Enlarging Lenses for the | oO 


Flurolite range from the Kodak 
Enlarging Ektanon Lens, 2-inch 

#/4.5 (for negatives up to lv x JC > 
Tis in, )—$22.50 .. . to Kodak 


Enlarging Ektar Lens, 4-inch 
4/4.5 (for negatives up to 
2% x 8% in. )—$56.00. 

Prices include Federal Tax 


Prices subject to change without notice. Consult your dealer. 
EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 
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of Engines .......... 


HOW OFTEN TO CHANGE OIL? 


Within the past year there have been many conflicting 
recommendations on how often to change oil. One 
magazine article suggested that every 4000 miles is 
often enough under normal conditions. The point most 
often missed is that the average car owner does most 
of his driving between home and work. The engine 
does not have time to warm up enough, Sludge forms. 


Judge is potentially dangerous to your engine, no 
matter how efficient your oil iter. The best insurance 
against such danger is to change oil every 1000 miles, 


WHAT ABOUT TIRE PRESSURE? 


Many drivers are confused by conflicting advice on 
the new low-pressure tires. If you were told to keep 
this pressure at 24 pounds, remember that that means 
24 pounds in a cold tire, A tire with a cold pressure of 
24 pounds may have 29 pounds when hot, If you 
have tires checked while hot, and have the 29 pounds 
pressure reduced to 24, you will be running on under- 
Inflated tires, and will hotice rapid tire wear or uneven 
wear. If you have your low-pressure tires inflated 


while hot, inflate them to 29 pounds. They will have 
only 24 pounds when they cool off. 
FREQUENTLY 
Due to different kind 
of wear on front and 
rear, it is important to 
switch low-pressure 
tires frequently, fol- 
FIG.2 dicated in Fig. 2. 
WATCH FOR EXHAUST SMOKE 
If you buy a used car, or if your new car has gone more 
than 20,000 miles, watch for exhaust smoke—an indi- 
cation that you need new Sealed Power Piston Rings. 
‘There is a set of Sealed Power Rings specifically engi- 
ever the make, model, or engine condition. No other 
ring equals the Sealed Power MD-50 Steel Oil Rin 
for oil control, even in badly tapered and out-of- 
round cylinders. To save oil, save gas, and restore 
engine power, get new Sealed Power Piston Rings 
when your exhaust smokes! 


SWITCH TIRES 
xen 
lowing the method in- 
neered to do the best possible job in your engine, what- 
DAD rorutar sciENCE 


Gus Parlays a Pair of Hunches 
[Continued from page 192] 

over, settled his bulky frame on it, and 
maneuvered it and himself under the front 
end of the car. But he had no more than 
disappeared than he reappeared. 

“Stan,” he said as he got up off the creep- 
er. “Hold the fort for a while, will you? 
I want to see Jerry over at the police bar- 
racks. [ll finish up this job when I get 
back.” With that he grabbed up his coat 
and hat and disappeared through the shop 
doors. 

Ten minutes later, the veteran garage 
man was escorted into the police squad 
room where Sergeant Jerry Corcoran had 
his desk. 

“It's just a hunch, Jerry,” Gus began, 
“but have you thought of the possibility 
that those snow tires could have been put 
on the murder car backwards—you know, 
deliberately, with the Vs pointing to the 
rear instead of toward the front so the 
tracks would look like they were going 
when they actually were coming?” 


The Hunches Don’t Hit Home 


Jerry smiled. “Sorry, Gus, but the lab 
boys gave that one a whirl too, but when we 
picked up the men and the car the tires 
were on with the Vs pointing forward at 
the top. And nobody goes around switching 
wheels in the dark on snow-covered roads. 
That job is pretty tough without a big jack 
like you've got at the garage. They wouldn't 
have had the time.” 

“Maybe you're right,” Gus agreed grudg- 
ingly. “Just a thought. Now I've got one 
more screwy idea and then I'll stop playing 
detective and get back to work.” 

“What is it?” asked Jerry. 

“Know that old road-commission shack 
just off the main road down near Trayton’s 
place?” 

“Sure,” answered Jerry with a nod. 

“Well just to satisfy my curiosity, Jerry, 
I wish you'd have a look at it. In good 
weather, the road-repair boys generally 
store some of their equipment there and 
always have a jack and a few tools handy 
for repairs. I've been thinking it might be 
a good spot for someone to switch wheels 
on a snowy night.” 

“Could be. Your guess is as good as 
anyone’s right now,” Jerry admitted. “But 
I think you're barking up the wrong clue.” 

Late the same evening, just as Gus was 


[Continued on page 246) 


lea d! + You've heard about 
a great new Evingude. . .a motor that packs the wallop of 25 sharp 
and solid horsepower ix only 85 pounds... motor that thrusts 
the thrill of exhilarating speed into big boats, heavy loads... the 
one that takes off like a scared cat, trolls like a sweetheart, handles 
like a dream ...and is excitingly priced within the reach of all! 
This is the it’s sears ahead! BIG TWIN gives you 
Simplex Starter fe and Roto-Matic C trol—every speed right 
Neutral, Forward, Reverse! 
iwA-Day Fuel Tank! Full 


Separate, big-capacity Cs 


performance—tess than 2 to over 30 miles an hour on 


boats! SEE THE BIG TWIN—sce the complete 19: 
at your Evinrude dealer! his name under “Out. 

the yellow pages of your 
book. CATALOG FREE—write for 


ae 
4 ity) (Joo & trtoday Cees, 


z ul! MN 
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Tuxe another look at the photo above. See 
those paper-thin strips? All four were 
sliced from the same piece of wood in sixty 
seconds without changing the rip fence 
setting. How? It’s easy with SHorsMurH. 
You can shift the saw blade as well as the 
fence—using SuopsMirH’s exclusive micro- 
feed blade adjustment. 


There’s not much you can do with wood 
strips. What's important is the speed and 
extreme accuracy of SHoPsMITH’s fence-to- 
blade settings. And this is just one of 
Suopsmirn’s many precision features. 

The dise sander, for example, feeds into 
the work, can be set to stop on a hairline. 
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$189.50 


S-tool unit without 


The vertical and horizontal drill presses 
have built-in jigs, unique micro-settings. 
The centerless ground steel ways are stress- 
tested at over a ton, assure absolute rigidity 
and accuracy in lathe work as well as in 
other operations. 


Add ‘em all up—accuracy, capacity, flexi- 
bility, rugged construction and precision 
features—and you'll begin to see why 
SHopsmitH is America’s most popular 
power tool. See SHopsmirH demonstrated 
at leading hardware and department stores 
or any Montgomery Ward store. And for 
complete details and specifications, mail 
the coupon. 


BLADE TO FENCE—48”. You won't find many 
saws under $200 that offer capacity like this. 
It means you can cut to the center of 8’ plywood 
panels, handle extra-long boards, trim doors, 
Screens, storm sash. Table tilts, raises, lowers. 
Maximum depth of cut 2%”. 


90° ON THE NOSE. Snorsmrrs as a disc sander 
is so accurate you.can forget about your try 
square. Can be used as a jointer too. Work fed 
through at a slight angle (by cocking fence) 
comes out with a beautifully jointed edge. Sand- 
paper discs easily replaced. 


PERFECT DOWELED JOINTS. No jigs required 
Just lay the work flat on the table, feed drill from 
side. Dowel holes match perfectly. Horizontal 
drill is especially useful when drilling large, 
awkward work. Its capacity is limited only by 
the length of your workshop. 


ROOM TO TURN IN. SHorsmirH as a lathe has 
a 15” swing—4” more than most other heavy- 
duty lathes. It has a quick-set tool rest that 
always moves parallel to your work-piece. And 
it’s the only lathe that lets you face the work 
while face-plate turning. 


FLOOR MODEL, TABLE MODEL. Suorsmrra as 
a drill press is both. Maximum clearance, table 
to chuck, 27", floor to chuck, 55”. Jacobs key 
chuck takes drills up to %” diameter. Speeds 
range from 875 to 3500 rpm. 4” quill feed. Easy 
to read, adjustable depth: scale. 


NEW RETRACTABLE CASTERS 
increase SHOPSMITH'S already 
it flexibility. They're easily 
mounted on any wood or metal 
bench. Easy to set, too, with three- 
foot levers that raise or lower 
unit. Your SHopsaiTH dealer has 
them. Complete set .. . $11.95. 


ADDRESS: 
SHOPSMITH, Dept. 152-A, at factory nearest you: 


12819 Colt Road, Cleveland 8, Ohio, OR 
7 Montgomery Street, San Francisco 4, Calif. 


Please send me the free Sxopsmrrx booklet. 


Name. 
Address. 
City. 


State. 
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YOU CAN TELL 
A GOOD 
ELECTRIC DRILL 
BY ITS CHUCK 


La 
Le 
Laan 
Ee. 
bie 
Bam 
By 


If it’s @ JACOBS 
It bears the name... look for 


Jacobs Plain Bearing Key 
Chuck...the most widely used drill 
chuck in the world. You con trust 
the tool that has one. 


Jacobs Rubber. 
Hex-Key Chucks on 
home workshop pow 
tools prove thot the: 
makers put quality First 


Jacobs Rubber-Flex 
Hand-Tite Chuck. 

B One-piece RUBBER 
FLEX jaw assembly 
holds tools true ond 
tight. No loose jaws or 
springs. 

pins A 


IT HOLDS 
+s Manufactur 
st Hartford 10, Co 
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Gus Parlays a Pair ot Hunches 
about to close up shop and call it a day, 
the glare from a pair of headlights flashed 
across the garage windows and Gus heard 
a car stop. A few seconds later, the shop 
door slid open slowly. It was Jerry Cor- 
coran, a broad grin on his face. 

“You look like you swallowed something 
more than a canary,” Gus greeted him. 

“Gus, our case cracked wide open about 
a half hour ago,” the Sergeant announced. 
“The suspects confessed.” 

“How'd you get ‘em to do that?” 

Jerry shoved his hat on the back of his 
head and perched himself on a comer of 
Gus’s bench. 

“Well, after you left the barracks this 
afternoon I decided to have a look at that 
road-gang shack, so I called up the road- 
commission office and got the key. Then a 
couple of the boys and I drove ov 

Gus listened intently, stoking hit 
with shreds of tobacco. 

“But the key they gave us didn’t fit the 
lock at all,” Jerry continued. “We looked 
through the windows and the place looked 
completely empty, but just to be safe, we 
sp loose and opened the doors 


pipe 


“Find anything?” asked Gus, 
Hunches Hit a Three-Bagger 


“Nothing except a burlap sack stuffed 
with more than eight thousand bucks in 
bills, a hydraulic garage jack, and a blood- 
stained tire iron hidden under some loose 
floor boards,” grinned Jerry. “Those birds 
had planned to cache the money there until 
the heat was off and they were released. 
They'd even changed the lock. But thanks 
to your hunch, we not only got the money 
but the murder weapon as well, complete 
with fingerprints.” 

Gus grinned a satisfied grin. 

“Tell me, Gus, what in the world ever 
gave you that hunch?” 

“Remember that car with the knocking 
engine that I said shouldn’t knock?” 

Jerry nodded. 

“Well, after making all the usual tests, 
I decided that the knock wasn’t in the en- 
gine at all, but had something to do with 
the movement of the engine on its rubber 
mounts,” explained Gus. “So I started to 
get underneath for a look. As I did, I just 
happened to notice that the car had snow 
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Take a Tip 
From American Airlines! 
USE DEPENDABLE = 
a] ~) 


CHAMPION fare 
Spark Plugs : 


. Good Spark Plugs are the Key to More Power! 


aw Ms 


requires spark “plugs that five 

Airline pilots know that the ability Maximum engine power for uaximium, power, economy | am 

ipeicmem mmerrcsta genie gies aib cor ts Spl Cianen Sar ar 
mmmieateicaie Rees ies ater gm sgn Ch 

sity nctor they ave, Thats take American Aislines’ word for it ate Bie euprovel Siemeleed Oe our 

why 95% of the airlines fly with and install new Champion Spark (ei DM. G. BEARD 


‘Champions! Plugs. Chief Engineer 
CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHTO American Airlines 
Listen to the CHAMPION ROLL CALL .... Harry Wismer's fast sportscast every Friday night over the ABC network 
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BUILD A BUNKROOM 


Rugged, he-man quarters for your young 
buckeroos are a cinch to build with colorful, 
easy-to-work Western Pines*. Or turn an 
idle attic into a cozy and hospitable guest 
room by building double-deck beds of these 
attractive, economical woods. 

The smooth textures and straight, even 
grain of the woods of the Western Pines*— 
the wonderful way they grip paint, stain or 
wax—make them a joy to use on any work- 
shop project. Cabinets, bookcases, tables, 
built-in fixtures for kitchens or rumpus 
rooms take on beauty and character from 
these glowing woods. They have long been 
favorites with home craftsmen who take 
pride in turning out a variety of useful and 
attractive home furnishings. 


SEND FOR FREE IDEA PACKET No. 452! 


‘Shows you how, with a little planning and ingenuity, 
you can work wonders all through 


chanting Hor ines," “Bunk Bed. 
Foom Details," “How to Treat Knotty Pine Pancied 
Walls,” ete.’ Write to Western Pine 


Deptlassit, Yeon Bldgs Portiand 9 


‘#1DAHO WHITE PINE 
These are the Western Pines + PONDEROSA PINE 
‘* SUGAR PINE 
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of Hunches 
6) 


tires and one of ‘em was on the wrong way.” 

“Clue, or rather hunch, No. 1,” put in 
Jerry. 
“Right. Now, it also happened that the 
car belonged to Ed Johnson—the road engi- 
neer for this district. And that made me 
think of that old road-gang shack down near 
Trayton’s.” 

“By the way,” asked Jerry, “did you solve 
the mystery of Johnson’s knocking engine?” 

Gus reached over on his bench and picked 
a small stone. “Found this bedded in a 
mixture of dirt and road tar on the motor 
cradle,” he explained. “When the engine 
rocked on its rubber mounts during uneven 
idling or when it was stopped or started, 
the engine hit the stone and caused what 
sounded like a knock. Soon as I pried it 
loose,” Gus added, holding up the out-size 
pebble, “the ‘knock’ disappeared.” 

“Always play your hunches, don’t you, 
Gus?” grinned Jerry. 

“Have to in this game,” confessed Gus. 
“Just between you, me, and the gas pumps 
out there, finding out just what ails a hunk 
of machinery pretty often is about three- 
quarters hunch and one-quarter know-how.” 

“Plus following all your hunches through, 
added Jerry. END 


My Most 
Qneenious Solution 


Well, I finally found another use for 
beer. What do you think it is? 


While driving in the country, I was 
stopped by an electrical fire in the engine. 
Tw was stuck for a fire extinguisher until T 

a few bottles of beer I was 
Beinging home. I took the cap off one, 
shook it up, and then squirted it on the 
fire. That put it out.—George Rutkoski, 
Sugar Notch, Pa. 


HERE'S HOW YOU DO 
MORE JOBS: 


with a DELTA’ 
DRILL PRESS 


Only Delta offers 
many extr 
accessories 


so 


A SPINDLE FOR EVERY JOB 


‘You can change the spindieon your Delta 
Drill Press, equip tc to do more jobs. 


No, 974 — with 44" note for router bits, 
= +, 


(No. 977—with pin and collar for shaper cutters! 


— 


DRILL 
IN WooD 


Delea gives you 
a wide variety 


ith as 
8 
Of ‘sizes of chis- 
cls, bits, bush- 
== ings for mortis- 
ings plug cut 
{sts for cutting dowel, ete. 
Do’ straight boring, angle 
boring, councer- ye 


ee er 


DRILL IN 
METAL 
Using stand- 

holding 
thd (clamp: ——) 
you can countersink, tap, 
‘ilt large holes, small’ holes 
“in round stock, ¢hia Or 
heavy metal. 


iireetory. 


for cup grinding wheels 


CUT THOUSANDS OF 
SHAPES 

Delta No. 980 Three Li 
acter See makes your drift 
prot a Shapers "You can 
fur mouldings, picture 
famer, thousands of shapes 


Rourina Nd ys 


Using Delta I 53 
No. 974 Spin- 

dle with Delta Router 
you can rout curved wor 
Fout with pattern, cross 
rout, rabbet, make’ round- 
end mortises, flute, cut ro- 
setces. 


CA SAND CURVES 
Cee 


SS 


= 


ACCURATELY 
Delta offers a big se- 
lection of sanding drums 
and sleeves for pattern sand- 
ing and freehand sanding 
of irregular curves. 


Free! 


Catalogs anct 
Duilerins on 
‘complete 
Delta line, 


7" sizes, 


MAKE MORTISE. 
AND TENON JOINTS: 
Delta No. 976 Mortising 
Auachment converts your 
rill press into an accurate 
mortising machine that 
saves time and money. 


“HOW-TO” BOOKS 
suggest what to make, tell 
how co make it — in clear 
‘words and pictures. Avail- 
able from your nearby Delta 
dealer, a8 part of his com- 
plete “one-stop” service on 
jower tools and accessories. 
jee him, to get the most 


out of your power tools— 
take on new jobs — have 
more fun — make new 
Profits! 


DEL 
MOPR SES 


DO MANY OTHER JOBS 
Drill glass, slate, marble, 
pln rivets fute-and reed 


turnings, cut 


mix paint, do engine finish: 
ing, point dowel rods, polish 
and buff, etc. 


TEAR OUT COUPON AND MAIL TODAY! 


[ BEMTA, PoweR Toot pivision 


‘BOISE. Vienna Aven, 
‘Send, me free catalogs and 
complete Delia line ef tools 


tina on the 


DELTA POWER TOOL DIVISION 


RG) Rockwel 


Manufacturing Company 
MILWAUKEE 1, WISCONSIN 
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NO CAR SHOULD BE 
UT ONE! 


casce VIS-O-LITE 


Illuminated Automatic 
CIGARETTE LIGHTER 


‘Why be without the convenience of this grect new Vis-O-Lite 
lighter thot makes driving safer day and night? 
replace your old lighter with a new Vi-O-Lite in 


fumbling in the dark, pri 

by the manufacturers of the eriginal pop-out lighter thet's 

Costs only $2.75 

The illuminated well-assembly clone (minus the 

‘pop-out unit) costs only $1.25. Now on sale ot Cor Declers, 
Auto Supply vice Stations 


NO HOBBYIST SHOULD 
BE WITHOUT ONE! 


LOWEST PRICE 
EVER... fora 


only 
Bk AJ NEW CASCO-CRAFT 


craftsmen, hbbyists! Has occessries 
butt, sand, engeave 


saving wses, AC and DC. At Dept. 
Appliance, Jewelry Stores 


WRITE FOR NAME OF NEAREST DEALER 
CASCO PRODUCTS CORPORATION 
BRIDGEPORT 2, CONNECTICUT 
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Mechanics 


of Farming =e 


By Ladd Haystead 


™ Grassland farming means better 
pasture grasses and legumes, more 
forage production, utilization of 
grass silage. But animal droppings 
on pastures have caused headaches. 
Plant life under the droppings tends 
to grow rapidly and form clumps, 
making an uneven surface that breaks 
implements. Now Fuerst Bros., 87 
Nassau St., New York City, have im- 
ported a Scotch harrow called Homer's 
Flexible Tine that distributes the 
droppings, eliminates clumping. 


™@ Carried like a bazooka, the new 
one-man, portable, heavy-duty eleva- 
tor shown in the photo below first 
takes on the job in the field of 
loading grain trucks. Then you can 


carry it in and use it to transfer 
the grain from truck to barn loft. 
Made by the Belt Corp., of Orient, 
Ohio, it is powered by either gaso- 
line or electric motor, has a 20- 
foot reach, digs into grain without 
scooping, and can handle up to 600 
bushels per hour of corn, oats, or 
soybeans. 


™ The Guide Lamp Division of General 
Motors offers a new dual-purpose 
light for tractors that gives a 
flood of light for attaching imple- 
ments, and also a red rear light for 
safety when moving on the highway. 


™@ Tractor tires, almost from their 
introduction, have been weighted 
with water to provide traction. 
B. F. Goodrich Co. comes up with a 


KEEP YOUR CAR 
OUT OF THE 


DANGER ZONE 


When oil-pumping starts in your car, you 
can be pretty sure your piston rings are 
wearing out. And, unless you replace them, 
you can be very sure you are headed for 
costly Danger Zone No. 3. 

Piston rings are designed to take the 
wear—to be replaced again and again— 
to save your engine. 


HASTINGS 


FREE! Write for Danger Zone Booklet. It shows 
you how to save money on engine repairs. 


— GENTLE ON CYLINDER WALLS 
LSS “=a 


So, when your cor first needs new rings, 
ask your motor specialist to replace them 
with Hastings Rings. They are engineered 
exclusively for replacement service. They 
stop oil-pumping, check cylinder wear, re- 
store performance. The more you delay, the 
more you pay. Hastings Manufacturing Co., 
Hastings, Michigan. Hastings Ltd., Toronto. 


STEEL-VENT PISTON RINGS 


TOUGH ON OIL-PUMPING 


SANDS FASTER 


Than 10 Pairs 
of Hands! 


Speeds Paint Removal . . . Used to be 
tough and messy to remove paint and 
varnish — not any more! It's easy with 
this powerful motor and high belt 
speed working for you. 


Plane-Sonds Faster. . . Another job 
made easy. The Guild A-2 Sander is 
perfect for taking off stock to close 
dimensions. 


AWhizat ring fora Finish 

- Always a uniformly fine, velvet- 
smooth surface. No waves o swirls — 
levels perfectly~cleans blemishes! 
And that’s not allt 


Speeds Screen, Sesh and Door Fitting 
+... And does a workmanlike job that 
will amaze you. 


* Guild Sander does that job fast 
without hand-sanding drudgery! 
No bearing down ~ the powerful 
motor insures. effortless, efficient 
Cutting. 50 light, so perfectly bal- 
anced, Guild handles easily in any 
position. High speed abrasive belts 
have a Variety of grits for work on 
‘wood, composition, plastic, metal, 
glass.” Handy bench stand (extra) converts Guild 
Sander (o.a tool grinder—and to a machine for truing 
and smoothing butt and mitre joints, 


See your dealer for free demonstration, 
Tell open your eyes. Send in coupon today. 


‘Bench Stand 


Teena me tteroture on the 
[Alto nome of my nearest dealer 


[Name 
TV Addre 
city ee 
PORTER-CABLE M 


6082 N, Sol s 


Bench Stands 


State... 


|ACHINE CO. 
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Mechanics of Farming 


new one that provides for a cushion 
made of resilient rubber on the base 
portion next to the rim. Claim is 
it eliminates the bouncing caused 
when the water-fill is used alone. 


@ University of Georgia announces 

a hybrid cotton that may have the 
vigor, yield, and other valuable 
characteristics of hybrid corn. 
Large-scale commercial production is 
not expected at the moment. 


™ Pentachlorophenol, a fence-post 
spray well known to farmers, has a 
new use: hastening ripening of soy- 
beans. The chemical knocks leaves 
off plants, permits light and air 
in, dries beans out faster, speeds up 
harvest two weeks. University of 
Illinois, where usage was developed, 
says the new method will provide 
earlier marketing and better prices, 
and allow time to plant a winter 
cover crop to cut down erosion. 


@ An out-of-sight steering wheel-- 
behind and under a hood--is offered 
by Oliver in a new tractor model for 
use in orchards. Nothing protrudes 
to catch and injure the trees. 


@ Stonecliff Farm Dairy, Bradford, 
Vt., announces they sell milk that 
not only is not touched by human 
hands, but isn't even exposed to 
open air. The milk is taken from 
each cow by a vacuum milker, goes 
through pipes to a strainer unit, 
and down to a stainless-steel col- 
lector tank under 300 pounds pres- 
sure. After passing through a pas- 
teurizing steam jacket, it is cooled 
by ice water, and the tank swung to 
a bottling machine. It is claimed 
the milk has the same flavor as if 
fresh from the teat. 


™@ When industry doesn't provide new 
tools, farmers make their own. How- 
ard Morgan, young Oregon rancher, 
was shocked at the price of $1 per 
unit for a fence post on-the-site. 
So he built a derrick that could be 
mounted on his tractor, added a 400- 
lb. pile-driver hammer. Cost--$225. 
Powered by the extra drum of a bull- 
dozer control, the rig set 650 reg~ 
ulation seven-foot posts, two feet 
deep in clay soil, in first week. 
With an outlay of $40 for hired 
labor and $10 for tractor fuel, the 
machine paid for itself in one week. 


\. Thats what my Economics teacher 
said when | showed him how to 
solve his problem. 


THE ENGINE WITH THIS EMBLEM 
SAVED ME PLENTY, AND are 
ITLL KEEP MY FAITHFUL RECDTIONE? 
oe. RUNNING rey . 


FORD ENGINE PROMISES 
YOU" LIKE NEW" PEP AND 


VEN 
FFORD THE 
PAYMENTS/ 


RIGHT—IF ITS AN 

AUTHORIZED RECONDITIONED QUALITY .+ 

FORD ENGINE, IT'S GUARANTEE ~~ 

COMPLETELY” RECONDITIONED BOTH G00? 
AND GUARANTEED, A | ECONOMICS, LAD YOUGET 

AN “A* FOR THE 

DAY! WHERE CAN 
I Buy? 


ay, 
authorized 
) 


AUTHORIZED 


RECONDITIONED FORD 
ENGINES and ENGINE ACCESSORIES 


*Crankshoft, comshaft, bushings, valve guides, timing 
gears, pistons, rings, bearings, rods, valves, goskets, 
studs, nuts—ail completely reconditioned or replaced 
with Genuine Ford Parts. All work done to exacting Ford 
stondards by authorized experts. 


ASK YOUR FORD DEALER OR 

INDEPENDENT GARAGE. WHEN 
THE ENGINE YOU BUY HAS THIS 

EMBLEM~~IT'S YOUR ASSURANCE 
OF QUALITY AND VALUE, 
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YOUR BUSINESS 


Start in Spare Time with a 


FOLEY SAW FILER 


Hore is @ steady repeat CASH business you can 
stort at home in your basement or garage, wh 
you are working at your regular job. No experi- 
ence is necessary to turn out perfect cutting sows 
—"the first saw | sharpened came out 100%. | 
think the Foley Saw Filer is @ marvel of perfe: 

tion,” writes Clarence E. Parsons. Every saw you 
sharpen will bring you new customers. You will 
find you can make up to $2 or $3 on hour—$20 
to $30 @ week in your spore time as @ storter. 


With @ Foley Saw Filer you can file all hand saws, 
also band and cross-cut circular saws. It is easy 
to operai ple adjustments—no eyestrain. 
Patented jointing principle evens up all irregular 
teeth and mokes an old sow cut just like new. 


This Free Book 
Shows How to Start 


“INDEPENDENCE AFTER 


shows you how to 
fie without 


‘our tr 
flesman ‘will eal, 


| FOLEY MFG. CO., 219-1 Foley Bid 
| Minneopolis 18, Minn. 
| Send me {ree book “INDEPENDENCE AFTER 401” 


Iwame...... 
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Toy House Fits Over Card Tabi 

Tue playhouse shown above is actually 
just an oversize paper bag that is unfolded 
and placed over a standard card table for 
support. Doors, windows, and realistic de- 
tails are printed directly on the heavy flame- 
proof paper. The KeKo Manor playhouse, 
which retails for less than a dollar, is made 
by the Kennedy Car Liner and Bag Co. of 
Shelbyville, Ind. Unless play gets too rough, 
the house can be refolded for re-use. 


New Glass Skis 
Glide Smoothly 


Guass fibers are 
molded with plastic to 
replace the traditional 
wooden runners in 
new skis developed by 
the Northland — Ski 
Company. In addition 
to great strength, Glas- 

4, Skis are said to have 
complete freedom 
from twisting, check 
ing, and warping—all 

‘i drawbacks of the con- 
ventional hickory ran- 
ners. Camber, or slight 
longitudinal "arching, 
is permanently mold. 
ed Another fea- 
ture claimed for the: 
skis is that they are 
not affected by ex- 
treme changes in tem- 
perature. 


in. 


NEW Low Cost QUALITY Tools! 


ANNOUNCING AMERICA’S NEW 


VALUE STANDARDS 


No. 9300 8” Bench 
Sow $33.95 
Noi-9320_ 1134" 
Press $37.50 
No, 9240 13” Jig 
Sew $18.50 
No. 9360 10" 
sou" $42.50 
No. 9350 4” 


Joinler $28.75 


Now Every Family Can Enjoy the Fun 
and Savings of a Power Tool Home Shop! 


These are the first low-cost quality tools. If you have long wanted 
precision tools for your shop, but haven't wanted to spend the money 
for large machines, these Atlas Workshop tools will suit you to perfection. 
All the skill of Atlas’ 40 years of precision engineering has gone into the 
development of Workshop tools. They give your shop greater versatility 
at /ess cost than any tools or combination tool 
on the market — and all 5 can be powered with 
1 motor! See them today at the store of any 
Atlas or Atlas-Power King dealer. Send the 
coupon for complete catalog. 


ATLAS PRESS CO. 


255 N, PITCHER ST., KALAMAZOO, MICH. 
DEPENDABLE QUALITY TOOLS 
FEBRUARY 1951 255 


m 
ATLAS PRESS CO. : 
255 N. Pitcher St., Kelomareo, Mich. : 
Please send your Workshop Tool catalog. : 


Nam 


Address 


“Diling Wood, Meta, Pasties 
Zip through these home jobs 
with a HOME-UTILITY 14” Electric Drill 

only $7.95 iconic 


MR. FIXITS, HOUSEWIVES: 
‘This Home-Utility 4" Drill is 
the workin’est tool you've ever 
seen! It's a handy fistful of 
power for installing hardware 
and fixtures; sanding down 
furniture; sharpening cutlery 
and tools; polishing cars, sil- 
verware and woodwork; shin- 
ing up pots and pans; waxing 
furniture; knocking off old 
paint and rust; light grinding! 
Drives scores of attachments. 
ce Weighs only 3% Ibs. Over a 


~ Sharpening 
Cutlery 


> 


Refinishing million sold. Quality-built by 
‘ Furniture §=Buack & DxcKkex, world’s 
largest electric tool mak 


Sold at leading hardware, ap- 
pliance, implement, depart- 
ment stores. Try One Today! 


Products of HOME-UTILITY Div, 
The BLACK & DECKER Mtg. Co, 


— ‘Dept. H2S, Towson 4, Md, 


Pots, Pans 


HOME-UTILITY 


POLISHERS = BENCH Gf 
TOOL KITS «LEC 


POWERFUL! PORTABLE) POCKET SIZE 


BULL 
HACKSAW 


a only $495 


Fits any 14" electric drill or drill press. Weighs only 11 o: 
small in size—easy to carry, easy £0 use. 2-t0-1 ratio of dri 
speed to saw speed for extra power! No gears, no bearings, 
nothing to wear out. Full chip clearance on any wood, metal 
or plastic stock up to 3”. Powerful, portable, pocket-size— 
a must for every home craftsman, only $4.95. 


‘SAND! 


LIFETIME GUARANTEE: Ar any time, we guarantee put 
tis tool in perfect working order fora handling charge of 7oe- 


BERTRUM F. ENGINEERING & SUPPLY CO. 
3121 Main Street Kanses City, Mo. 
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Wall Outlets for TV Antenna Leads 
FiusH-mountinc wall sockets for con- 
cealed TV antenna wiring are now available 
for use with single or multiple antennas. The 
model pictured below contains a switch that 
connects any one of three lead lines to the 
receiver. Other mod- 
els provide connectors 
for antenna rotators. 
All types fit standard 
electrical outlet boxes. 
They're made by Mos- 
ley Electronic Special- 
ties, Overland, Mo. 


Hose Guards You from Drill Head 


I cor quite a wallop on the hand recent- 
ly when I was using an angle-head buffer on 
my electric drill. I let go the buffer while 
the drill was still running. The buffer 
whipped around and the angle head hit my 
left hand. Now when I use the outfit, I 
slip a piece of radiator hose over the spindle 
and drill chuck and secure it with two 
clamps. This keeps the angle head from 
rotating when you take your hand off it. I 
made a hole in the hose so I can get in with 
the chuck key.—Marion L. Rhodes, Knights- 
town, Ind. 


amazing new SAF 


circular saw blade / Ke 


What the PTI 


“Cut Control” Blade Is: 


Fach PTI Saw Blade has only 8 teeth in- 
stead of the customary 100, These teeth 
are entirely different from the conven 
tional saw tooth — they project only 
20/1000” above the non-cutting edge. 
‘Thus the cut of each cooth is “con- 
trolled” by the non-cutting edge, in 
contrast co the ordinary saw blade 

where each cooth curs right 

down co its base. This re! 

tively simple alteration in 


latter a war perfocoe Takes the DANGER out of circular sawing 


ance of the blade, Here is the greatest improvement in circular sawing — since the 
invention of the circular saw. It's the sensational new PTI Cut 
Rp ap OR ee 
ae Eo Tp a 
pas i al pe 
Page ge ee 
See aaa odeall cate hal serie iolons os 
de made such astounding records in safety and cutting 
efficiency. No other saw blade today ‘can offer you so many exclusive 
Fay a 
© scree sae eee oe wn — hee 
Oe ptm 
@ ees 
Vee oten = @ 
peeccet ena ee wee, © eae win 
TESTED and Sitwevas | 5c 


saw injuries. eens less wear on the cutting 
APPROVED e Gut edge of the teeth. 

The cot Conal sow Sede ie ff Quai seating etal ota tn 
the first and original blade of oe oo or ateaing oP '© goin body of blade, i is theres 
Te ea eee ener Cut end limits their depih. fae likely te 

ueaypeuleatest roeanrvh eee Gut Chips — Not Sewdust — vbr jo ond cuis more smoothly, 
oped by one of the world’s for faker alone Rescate beter 
gtllan aies—— 4 Naina duces th th makes sow practically 
thoroughly tested in lea: , mines Be hes Spentene- noiseless when running fr 
laboratories ond shops of both Tee Wc 4i5; Bisa Koes 
Europe ond U.S.—with favorable Fewer teeth mecn fever cuts 


reports in every instance. Letters 
from delighted users crowd our 
files: 

O.M.W., Lima, Ohio: “Without 
question the finest sow blade | 
have ever seen! Makes sawing 
pleasure. Here's my check for 
two more.” 

B.E., Winnipeg, Man., Can- 
ada: “Wes unable to cause o 
kick-back with it.” 

R.E.O., Bainerd, Minn: “Never 
saw a blade cut wood like this. 
Will never use any other blade. 


fontrling’ cu proven 
“t teeth, a common coure 
oi blode eosting. 


ORDER TODAY 


SATISFACTION GUARANTEED! 
‘OR MONEY BACK! 


INCORPORATED Dept. PS-2 
401 Broodway, New York 13, New York 
Gentlemen: Rush me the following units: 


‘Guantlty Blade Diameter 


Please check 
Money order or check for $__, _Send €.0.D. 


Name 


Address. 
cy______zane__state__ 
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COMPLETE 


UP-TO-DATE 
. 


EVERYTHING 
IN RADIO & TV 
AT LOWEST 
PRICES! 


212 PAGES 
OF VALUES 


erything for 

Experimentors, Bulld: 
Servicemen, 
and Soundmen. 


Save money on every Radio and | 
‘TV need! Get the big 212-page | 
1951 ALLieD Catalog featuring | 
the world’s largest stocks of top- 
quality equipment at low, | 
money-saving prices! See the H 
latest TV releases, home radios, ! 
radio-phonos, Amateur equip- | 
ment, P.A. systems and H 
Fidelity Custom Sound, record- | 
ers, test instruments, builders’ 
kits—plus thousands of parts, | 
tools, books and diagrams. Get | 
more for your money from the ! 
World's Largest Radio Supply } 
House. Send today for your t 
FREE 1951 atten Catalog! | 
' 


H 
' 
i 
' 


PAL SYSTEMS 
RECORDERS. 


fii@ ALLIED RADIO 


CATALOG 
Send For It! 


833 W. Jackson Blvd., Chicage 7, Ill. 


D1 Rush FREE 212-Page Catalog No. 126 


Name. 


CanYou Equal 
{his Home for’ Home fo 


P2915 


| one 30 AT 


ont Your hired 


Sullding Instructions. No" wonder 
Saved them 30% to 40" 
‘payments, 


lane 
or’ catalogue today 


LEWIS MANUFACTURING CO. 


SIL Lafayette Aven, Bay City, Mich, 


NEW WOOD SHAPERTOOL 


ATTACHES TO DRILL PRESS-DOES ROUTING 
TONGUE & GROOVE-NOTCHING 
INLAY—PLUS ANY TYPE OF JOINT 


own workshop. 
hes 0 your drill press 
ber 


NYDRAULIC PoweR 


aa 
a 


fico tate 
SANDER 
GRINDER 


ry 


City _____Zone__State. 
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220 Yates Avenue 
Beloit, Wisconsin 


POWER TOOLS, INC. 


MOST PRACTICAL TOOL YOU COULD EVER OWN! 


DREMEL MOTO-TOOL 


THE “POCKET-SIZE 
MACHINE SHOP“ 


GRINDS, DRILLS, 
ROUTS, CARVES, 
ENGRAVES, CLEANS, 
POLISHES, FINISHES 


with on 
emery wheel p 
$16.50 


ONLY DREMEL MODEL 2 GIVES APPROX, 
27,000 R.P.M.—CONSERVES CUTTERS 


neck THESE MOTO-TOOL FEATURES 


ENB ater, ar cating system 
1 Seure 


FUN FOR BOYS FROM 8 TO 80 


DREMEL e«* COPING SAW 


CUTS SCROLLS LIKE MAGIC—SANDS AS IT SAWS 


WHERE TO BUY DREMEL TOOLS 


Hed ook 


BD wroney back if mot delizinted at 


DREMEL MFG. CO., Dept. 121-8, RACINE wis. 


HOBART 200 Amp 
Gas Drive...world's B 
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Smooths, Polishes Electrically 


Designed for industry. for professional 
work, this light, beautifully balanced, 
orbital-motion, SpeedSander is rapidly 
becoming a standard home appliance. 
With ita powerful electric motor and all: 
ball-bearing construction, anyone. can 
face and refinish furniture, 
podwork, metal surfaces or wal 
will quickly remove old paint, 
enamel down to the bare wood or 
will sandpaper toa “piano finish": 
move rust and corrosion or feather edge’ 


fine furniture. It mal 
ves hands! In design, con 
it is today’s finest sander regard. 


for Catalog 


onion and eficlency i 
Of price. Ask your focal 
dealer to demoratrave it, Wri 


Speed Way MANUFACTURING CO. 
= —————_—_—_——___ 


QUICK-ON, STAY-on, SPEED NUTS® 
NOW IN HANDY TINKER KIT 


SPEED NUTS— famous throughout industry—now ready for 
home use. Ideal for repairing or attaching sheet metal parts 
on toys appliances, etc, Kit con 
taios over 100 parts 10 popular size 
nuts and matching screws. Replace sqoo 
Including Postage 
CASH or CHECK ONLY 


ONLY 


threaded nuts and lock washers this 
fast, sure way. Tinnerman Products, 
Inc., Dept. 13(A), Cleveland 1, Ohio. 


DUAL CROSS and ROTARY FEED 
ROTARY, INDEX, MILLING. 


ABLE 


"9 


AWUEASe, TAL ord, emcee, St 


NE W S 
WF YOU USE A hig 2 
SCREWDRIVER OR 


SENSATIONAL! FOR LOOSENING 
‘OR TIGHTENING NUTS, BOLTS 


maxing new 


Sold i 


diferent set combinations 
‘Getigned attache 


er Impakdriver at your dealers 
cle shating av Scania 
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HANDY CALCULATOR FOR, 
WOODWORKERS.. ONLY 10¢ 


ie Just set iekly solves countless 
TES problems. “Converts Tnent to buard 


mane <AsenATON OWS Dit sizes, nail specific 


‘Also tool sharpening. i 
6 diameter heavily varnis 
cardboard. Send 10cto Greenlee Tool 

‘Av., Rockford. 


1951 EDITION 


{t's Now! It's Different! Get wor 
‘Auto Accessory Pai 

Roney. Over” 50,000. 
Hollywood "Access 


Get. part! “Jam packed with bar= 
gains. Completely Illustrated. Send 250 


(refundable) 
3. ¢. WHITNEY, 1917-8 Archer, Chicago 16 


s a “oO 
ibe} oToRs, tro. co. 


ATHENS 2, OMIO. 


deat WAR waa zE BARGAINS! div 


HYDRAULIC , «» 5] APPRAGEIE SPEED REDUCER 
CYLINDERS ° 


WITH HINGEETIEC CONTROL 
Series cig —\ aves 


Sel reset up to 0" inch pone 
owt tal “outpuc "power and 


NEW! STATIONARY OR PORTABLE 


ID. C. ARC WELDER 


250 AMPS. MODEL 252 
FOR ANY WELDING JOB, LIGHT OR HEAVY 
Stop Costly Repair Bills, Weld It Yourself and Save 
years of trouble-free service. This 
q BLEGTRIC ARC 


GENERAL MOTORS-ALLISON 


CENTRIFUGAL PUMP 


200 GALLONS PER MINUTE 
© FOR DRAINING BASEMENTS © FIRE-FIGHTING 
@ IRRIGATION © FUEL TRANSFER @ SWIMMING POOLS 
© HOME WATER SYSTEMS | © DEWATERING 


ostoaia 22.95, 


LOGAN HEAVY DUTY 
DRAULI UI! 


FREE: Sts 


rR _DIRECT FROM AD 
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AT Sy en CLASS | 


Self-Timer Set Off By Fuse 


You can get into all the group pictures 
you take of your friends if you equip your 
camera with a simple self-timer like the one 
shown. A homemade fuse sets it off. 

Make your timer 
out of a spring-type 
clothespin and a piece 
of clothes-hanger 
wire. Bend the wire 
to a spring shape as 
shown in the photos 
and form two eyes for 
screwing it into the 
COTM TOMOLS wcsints | clothespin. The spring trips the ‘camera 
LINCOLN, Nesraska Bi shutter when a fuse burns through heavy 
thread looped around i 

You can make fuses by soaking twine in 
a saturated solution of saltpeter (potassium 
nitrate) and letting it dry. Prepare thread 
loops by tying them around ardboard 
template. The timer can be adapted to 
many types of cameras.—Louis Hochman, 
Sherman Oaks, Calif. 


Beat expensive transportation, save your car, 
with a low-cost CUSHMAN. Hundreds of 
practical uses—ride to work, school, shop, 
play! Ideal for light deliveries. Easy to par 

quick in traffic..Get up to 85 mi. per gal.t 
Low purchase price, low maintenance, low 
‘operating cost—that's CUSHMAN economy. 


Write for free folder and prices—Dept.3S 


Half a Drill Set Saves Money 


Tr’s always handy to own a set of drills 
from 0 to 60, but a full set is expensive. A 
money-saving wrinkle is to buy just half a 
Faces) tne’ eae money: wil set comprising every other size from 1 to 59. 
wverything wood craftam I find that this selection fills the bill in prac- 
few 32 tically every case. When tapping a small 
hole, for instance, the next larger drill size 
will still give good threads. If you can’t buy 
half a set, buy a full set with a friend and 
split it up.—Lauren McCready, West Red- 
ding, Conn. 


Let Oil Drain Back Before Checking 


| Arrer stopping your engine, give the 

| motor oil time to drain back into the erank- 
case before checking the level, if you want 

| to get an accurate measurement. Five min- 
utes isn’t too long to wait. 
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Scientists Create 
“TAILORED LIGHTNING’ 
For Better Motoring 


SMOOTHER 
»ERFORMANC. 
QUICK 


DA 
AUD UE 


BE PREPARED 
for any emergency! 


SENSATIONAL BUYS 
at 50 to 75% savings 


LIGHT PLANT BUYERS 
in emergency telephone collect — 
‘unit shipped same day! 


COLD WEATHER 


New free illustrated booklet 
hows easy, low-cost ways to 
brighten cellars, attics. Use 
aluminum paint— the right 
kind. We don't make paint, but 
offer this book to help you get 
best renults. Write for free 
booklet “Paint it Bright.” 


Saw, Drill & Grind , 


without stopping, lifting ma- 


FIX IT WITH EASY TO USE 


KESTER METAL MENDER 


GENUINE TIN-LEAD SOLDER 


"HOLD-E-ZEE 


The Original AUTOMATIC GRIP 
SCREWDRIVERS 


Write for 
NEW FREE 

16 page booklet 
on SOLDERING 


drivers with the exclusive Gripper 
that holds, starts and sets up 
screws in unhandy places! 


At Leoding Deolers 
UPSON BROS., INC., ROCHESTER 4, N. Y. 


(KESTER SOLDER COMPANY 
4254 Wrightwood Ave, 
Chicago 39, litinols 
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0 


jour price... $4845, 
HEATING SPECIALS 
HEAT Rey 


nT Fe 
‘rh 


r= WAR SURPLUS ace 


=e = aoa ae 
ar eerte 
ALL ITEMS GUARANTEED Cc & H ELECTRIC C i" 
AS REPRESENTED MILWAUKEE 3, WISCONSIN 


rd 


SSeRR Rene 


The 


YOUR ANSWER TO 
SMALL ITEMS STORAGE 
at home, office, and shop 
(IDEAL GIFT, TOO) 
So handy to keep nuts, 
bolts, screws, nails, 
parts, washer: 


with aluminum drawers make possible three compartments 


per drawer. Looks good anywhere. Send check or money 
order, please—no C. O. D.’s. Prices below. Your money 
refunded if not satisfied. Dealers write for quantity discount. 


SPECIFICATIONS 
‘92 Drawer Unit 
6 De 


ae ee 
Dividers and Index = 


KAYTEE PRODUCTS, Dept. S. Box 588, Canton, O. 


consents \CONSTANTINE’S MANUAL 
“\ FOR WOODWORKERS 
HOBBYISTS 
HOME OWNERS 
N16 PAGE BOOK 


‘AND REFERENCE BOOK OF WOODS, 
VENEERS, LEATHER, METAL, PLASTICS, ETC. 


‘This is the biggest, most complete manual 
re ever published. "Ator 


for your copy of the hob 


Ben 
biest's Sita, ‘book: 


FARE E | scscer consrarnine« 50n, 10, 01.521 
ksh copy 4 BYE nba on Yh 


1 Enclow find 25¢ for s copy of your “Master 
acai” and & FREE ope pear oubeeripton 
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FLEXIBLE 
GUY and 
TURNBUCKLE UNITS 


exible steel 
Tein torn 


18. steel 
Too0"Ib, 


strengthen — 


Ask Your Hardware Store for 


FULLER’S 
Unbreakable Amber Handle 
SCREW DRIVERS 


America’s mast popular line of mederctely 
priced screw drivers! Wide range of sizes. 
FULLER TOOL O., ne, $1 F 


WELDING 


FOR PROFIT OR PLEASURE 
GO 18s. oF READY MADE PARTS 1495 
BUILD YOUR OWN ,,%4,, @“ > 


HEAVY DUTY WELDER "“(i5'"" 


ae POPULAR SCIENCE 


Taw SHARPENER 


‘Table, model, cums and sharp: 


‘Mo. = = 
im 1951 BUZZ MASTER 


8 MODELS — $99 up 
More cutting —“Tomorrow's BUZZ 
MASTER Today !"" See the deluxe 
riding model. Nothing else like it. Made by the oldest firm 
in the business—now in our 47th year. Many special features 
‘used only on Ottawa Saws. Write today for FREE DETAILS, 
OTTAWA MFG. CO., 1-: 


| AMAZING. "NEW 
wooD- TURNING! 
TOOLS ! Outlasts Steot | 


Up to 50 to 11 


| 
SHARPEN ONCE IN t2:YEARS! | 
tone Nonmat USE 


a eee 
GUARANTEED OWNERSHIP acainsr 
BURN: OUT or reraceo FREE! 


SANDER 
gil RD POLISHER 
ELECTRIC MASSAGER 


ra “light fink inder and high pol 


abr pada, #1635. 


—__._ NEW SAFE SAW CUTS 
°F?" ONE INCH WooD soy, FASTER |S 
Bi >, With 70°/, LESS NOISE! | and ENTIRE Saw LISTED By... 


(not jus 


ANNOUNCING 40 DIFFERENT CUTS! 


DADO SAWING WASHERS 


Maliely: the uses of your circular saw with sensa- 

tionally improved Warren Dado Sawing Washers! 

Make smooth, parallel dados or grooves in 40 

different widths with your present saw blade! 

the width with Micromatic adjust 

inee ee a T WARREN DADO SAWING WASHERS CO., 
ion-made in matched sets 70 Medbury, Detroit 2, Mich. 

ion, 20 apaeee to get Enclosed (check or M.O.) $4.95 for one set of NEW ! 

pment No beening, Warren Washers. My arbor size is C4" OK" | 

(%" C1". (Send free booklet. crease ann) 

| 

| 


’", *%", %", 1°—fit all popular 
saw arbors. See your dealer or send 
coupon today— ABSOLUTELY 
GUARANTEED! 


NO INCREASE IN PRICE! = j cy snow 


———— SS ae | 


chewing—no sanding. Four sizes 
Nome- 
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91475 Amazing New Power Tool 
eer with Built-In Rotary Motor... 
bos Perfect for Every Home Project 


Bein Rover 
ry Direchon Sry, 


Fy motor powerful 


enpugh to cut va" any 
Fength, to gle mer oe 10 4 0 er 
thick. ir every 


workbench. Fully guaranteed. 
Descriptive literature on re- 
quest. 


See Your Deoler,or Write: Dept. A 


BURGESS 
VIBROCRAFTERS, INC. 


180 N. WABASH AVE 


+ CHICAGO 1, III 


Send PRES Power Mowers", 
ah FAN 
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AMAZING TOOL BARGAINS 


SURPRISE VALUE 
100 Pieces $s] 00 


2 CIRCULAR S750 5 0 


___S NP ERE Bi eoe vda 
| MINIATURE CUTTERS $]00 
reget 


FOR CUTTING WOOD, PLASTIC, OR METAL 


LOU OT: 


SCHUPACK SUPPLY C0., f ce 
Huusraat 


DESIGNED FOR THE 
HOME WORKSHOP 


Versa-vise) 
i apeient date 
all a card mows 


"THE WILL-BURT CO. 
Dept. PS-5 Orrville, Ohio 


@ Coark EXPANSIVE BIT 


‘CUTS BETTER + COSTS LESS! Accurate, 
fast; cuts smooth holes in hard or 


GUARANTEED. At your dealer or 
write 


300 MORE PLANING JOBS$ 


ROBERT H. CLARK COMPANY + Beverly Hills, 


219% 


WITH LOW: COST BELSAW 


SURPLUS MACHINE SHOP TOOLS AT Luge YOU CAN AFFORD 


Ply SPEED STRAIGHT SH DRILLS 


SSS 39 HIGH SPEED 
MORSE TAPER SHANK DRILLS 


RECONDITIONED DRILLS READY TO GO! 
PRICED ONLY FRACTION OF NEW 
27 2 


WAND REAMERS & TAP HANDLE 


oe eSN EE ee 


— 


HIGH SPEED TAPER SHANK 
CHUCKING REAMERS 


ses Sse! $9.95 


HIGH SPEED STRAIGHT SHANK 
CHUCKING REAMERS 


r 


ET as 


: $9.95 


ie Priced af'saty $6.95 


————— HIGH SPEED 
HAND TAPS 


ARAIC 
Si DY CHARGED 


ELDING, BRAZING, SOLDERING, 
Duult heavy duty transfor 


CUTTING 
elder avail: 
-xpect from 
ork: follow 
Simple instructions. Works on iron, steel, brass, bronze, aluminum 
and other metals. Operates from any properly wired 110 volt 50/60 
teycle AC line Save time, Make money — Build or repair auto, 
farm or shonequipment, etc. for yourself and others in spare or full 
tme. Comes complete Ready-To-Operate. Order today for 10 day 
trial on’ monev back cuarantee or write for Free Particulars. 
DYNAMIC WELDER CO.,.Deot. D3-BBS, 15 E. 23rd St., Chicago 16. Il. 


Pasar NEW ROTARY | FILES 


LIE 


BRAND NEW 
MOUNTED STONES 


16 shanks, 
ovlinder 


Cd ACh 2 


PESCO HYDRAULIC 
GEAR TYPE PUMP 


100"pleces. Only’. 


Write for Free Catalog Describing 
Thousands of Bargain Cutting Tools. 
ARCHER 


TOOL ‘Tui OKLA. 


BINOCULARS 
TELESCOPES 


Big Bargain 
Catalog Free 
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BARRON 


Drill Press 


ALL-METAL 
SHAPER FENCE 
$9.50 
FO. Detroit 


ROUTER & SHAPER 
MORTISING CUTTERS 
BITS $5.75, 


Vet 02 


ROTARY wooo 1" and 24° DRUM ROTARY SUNEACE 
‘SANDERS ANDER SS-95 _ DRILC PRESS TABLE 


15 ESSENTIAL WORKSHOP OPERATIONS. 
‘You con conver ony standard make dill pes ino your most vertile, 


lion Tools now enable you 10 
face-plane woods and plastics 


treldingsayind cmd ba Over 260/000 Bann Yool ea Every. /y RE, 
{el sold on fll 10 day money back guarantee, ‘ ak) | 


$20.50 Ine 4 Blades See Your Dealer . . . Or Write Direct 
ia, Shp BARRON TOOL COMPANY, INC. 


326 Architects Bldg., Detroit 1, Mich. 
= 


USEVOURSBENCHeSAW 
0 eee eo 


Hew WOOD SAMPLE KIT 
nly 
8.0 


TIMBER ENGINEERING COMPANY 
1319 18th ST., N. W., WASHINGTON 6, D. C. 


Make These Cuts—And Hundreds More 
With Aladin Shapers for Circ Saw and Dil Press! 


WESTINGHOUSE LIGHT PLANTS 


Air Compressor 
toa ead ini | 


New 
DER PISTON re 


tir chuck, oe a 
tubing ‘with 4 bross’ Hored fivinge tor 
connecting compressor te tank, 4-way 
cross ond 3 nippl 

COMPLETE OUTFIT” wt, 52 Ios. 


‘Save nearty 5 on Gas Engines! 
Red Seal Continental 


6 to 1 REDUCTION GEAR 
1 cruneen — 4 crcis 


Shioping -walght 34 
iba. SPECIAL PRICE 


SPECIAL Price. 
BRAND NEW 


a Hy 
OR WATER | tor,Ga 


20 to 40 Ibs. | Wt 


with $13.75 
$3.25 [ony 
$4.75 |i, 


NEW CATALOG 


Motor” guide, alr 
nd faetory worksbon litt wit ants, 
lugoage bargains, Send 16¢ for postage 


WELLWORTH TRADING CO. 


1831S. STATE ST. DEPT. B-2_ CHICAGO 16, ILL. 


Buy Early — SAVE!! 


POWER MOWERS 


Rotary — Reel Types 
$4495 to $1299 
Write for Illustrated Booklet 


ATLAS KEEN-MOWERS 
229 Sw. Bivd. Dept. PS_—_Kansas City, Mo. 


ORDER 
NOW 
10 DAY 
TRIAL 


fey 
open wae ave Cocage i, ints 
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your ownstrength 
Until you take hold _/ 
of these Utica 
Pistol Grip Pliers. 
More powerful 
because your 
wrist is straight 
—not cramped. 
When you pull, 
the jows tighten 
without further 
effort. 

Easy touse in 
difficult plac 


‘Many uses in the 


ge. 
Just toke hold of 
these pliers. They tell x 
their own story. They are one of @ 
fine line of Utica pliers. Your local hard= 
‘ware store will have them or get them for 
you, FREE—descriptive folder on request, 


Soo" 
PISTOL GRIi ane 


Utica Drop Forge & Tool Corp. « 


BIG TEETH /\ 


‘Oregon Chain with Fast-File Tooth! 
your power saw! Speedy culling! Foi 

Long lasting! Ask your deoler for Oregon 
Chipper Chain with Fost-ile Tooth, the stond- 


io faclory specifying sew moke, bor 
. “Address Desk 152. 

‘Oregon Chain Goes With Any Sow 

‘Any Saw GOES with Oregon Chain 


LOOK FOR THIS SIGN. => 


OREGON 
Saw Chain Corp. ( 


8816 5. E. 17th Ave., Portland 2, Ore. 
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FOR CARS, TR 
OTAACTORS & DIESE 
Ceotreesaiy. clare ond RE 
REFINES motor si os Jou eve 


“PREV aati, 
aoe Ved DEALERS: 
PREViNTS Acid and lage Formot WANTED 


‘S°XDUS Thowonds of hile to Engine Lite 


MAINTAINS vcniy ELIMINATES ‘age 


is 
Girooinary 9-DAY WOURISK TRIAL’ OFFER! 
Siiite'for your cooy TODAY! 


ene TROUBLE 
REPLACE ING aware oe 
‘vw AMAZING "sw "AES cron 
eel a AM Al Sm 
ST ABVANCEMENT IN AUT 
> DRIVE WITH OR WITHOUT BATTERY 
100,000 MILE MONEY BACK GUARANTEE 


BATE MARL one MOREL os CAR ane SEND a FREE CATALOG. 


SCIENTIFIC ELECTRIC Co PO BOY 2K272 StH Cknlends ow 


D.C.ARC WELDER 


VALUE—ONLY $97.50 


9s anpeets Cenees Huey, Oo 6 
Easliy mount~ 


Sup by dial trpe control. I-yr wuar 
‘money back 10 


ORDER TODAY at your deater 
Ss check or M.O. {Postpaid} €.0.D.0— 


Postage extra 
UNCONDITIONAL 0-DAY 


Monet wae Cuakantee 
ARROW METAL PRODUCTS 


SIVA SAVE=857. ~ WAR SURPLUS 


PALEY FAUOUS uiXES Pe 


‘oot re end Comes 
Naik Seen es 


‘GEARING HK Na. TOA. Apron 
Ho med Bilt Rel Ger 


1g Rie Bon (BSE tivo 
UDI Vem Amm gBE5(00 _arvem teoare 25S 


gj __ NEW! GEAR HEAD MOTOR 
ee St 


eles Powe di is 1/4" koma adoptions Unit 
Ne mopetic chach fr 


rite be oo Ts ‘Type. Built te 

Na, inchdor 3 Viens, bel rows ory etapa ae 
pein pestsodicst Version WeOA~ 7h 35 Volos 9.25, 
Spkcterain aa hs Yoke 25.75 


, 
neea "nresicont seve] WAVY WINCH 
Seca | Hedge 
Soverttoases 


‘couwreni = 
Smt Eneaint condom High 
‘eok Avni of on 1008 aod FT0® 


vapors fd 
Vite vienecat "2.69 Piles 
SCREW Uk = 5h octagon inert 
Sao Ream, 

{oe ay tones hon 1.39 


ESSE A A, Ore lane oh 
ine eling weg afin 
at Sak 


a 
Cea O ANT I of 
BRASS MINGE. 14" (S/o. O40 a 
any loge cece ne 
Final Alt deal 3 iad Se 
van Germs 
Prices FOS. Low Angelos Foy. by ‘ _ 
Mee Chock. Pad’ Accepted bom O02 19" tek i 36 Whe Raden Blocks « » SLIP 
DBE tena. dapnit with COD. | 18h" x 205" 4" we, 36" Unt, Dh Gm She. SAS 
B52 21" Step 194 TIS] Meroe Re, Brown Ligh Bla, 
‘SHEET Fou RUBBER eye iebers 


Ct ue |... resenenette 
SUPPLY COMPANY ee oe 
6321 SAN FERNANDO RD- Fasarine F ee BIS 


bert ps2, GLENOALE CALE 


New! /951 


ue cea 


Zee a 


TWrORAULIC CYLMDER SPEqAL 


AGO BE opeRaTeo"On Low Paes. 
SURE Ave SYSTEMS. €" Bae, I" di, 
‘eewgh 304%. 

eed wh ball ang lode elev 


hon ted goat Fel 
Beton Alem ge 


Veter Tansee 
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Make it yourself with 


STANLEY 


Make it yourself with Stanley Tools . . . the 
choice of experts. The Vise, Rule and Plane 
shown here are prominent in the Stanley Tool 
line, designed for artisans, yet priced to appeal 
to the woodworking hobbyist. Look for the 
famous trade-mark at your hardware dealer’s. 


No, 700 Woodworker's Vise 
Con be quickly attached to 
bench, table, sawhorse, almost 
‘any place where there's o 

small projection. 


plane... the choice 
of 9 out of 10 woodworkers. 


Now Projects for Your Shop 


EARLY AMERICAN. DESIGNS Easy to follow — fun 
to make. Two sets of 15 plons, 25¢ each, postpaid. 


Bead 


STAN LEY became haere a 


DER YOUR PLANS Rei Si 
ftonley Tool 221 Elm St. New, Bion, 

Tis Colac Send to Stenkcy Toe Car of Comedia, Ud, 
1 TiASSttey ss Roston Pond, Quebec) 

1 Please send me Series A ( aealaeetae mC) 
[of the new Early American Project Plans. I enclose 
1256 foreach set. 

t 

1 


poe 


mf 
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Torque Hazard Eliminated. This new 
drill-press attachment uses an ingenious 
system of moving arms to hold work steady. 
Although you can move the floating plate 
by hand anywhere on the drill-press table, 
the torque of the drill can’t budge it. The 
attachment consists of two pairs of arms 
that are hinged in parallel on fixed centers 
at both ends and in the middle. Each set 
of arms is tied and hinged individually to 
the table at one end and to the plate at the 
other. In the upper photo, work is held 
by locating pins. In the lower photo, work 
is held on a cam locking plate against two 
pins. Torkarm Corp., Minneapolis, makes it. 


Latest addition to attachments for your 
electric hand drill is this belt sander. It 
weighs 6 Ib., is 8%” long, and costs about 
$20. The price includes light-, medium- and 
heavy-duty pressure pads plus two belt 
mediu d fine grit. Garnet, aluminum 
oxide, and silicon carbide belts are available. 
Power is transmitted from drill to sander 
through gears. The maker is United States 
Industries, of Chicago. | 


Long Level. The | 
maker of this 78” 

level, the Simplex 

Level Co., of Detroit, 

Mich., says it is the 

only one like it on the 

market. It's all alu- 

minum, weighs 4 Ib.; 

and is priced at 

$10.85. It has adjust- 

able, replaceable, 

metal-mounted s; 
vials. Extra vials are 
50 cents. 


— 


MECHANICS! Buy swe seer 
STARRETT PRECISION TOOLS 
‘Made By The World's Greatest Toolmakers 


See this New SEGEFOLE ° 


Universal Precision Gage 


Designed for machinists, tool and diemakers and inspectors, 
Storrett No. 995 Universal Precision Gage combines the 


Starrett 
The Tools 
Preferred By 
Skilled 
Mechanics 4 


PLUS MORE THAN 60 OTHER 
ew 00) 
AT YOUR STAR STRIBUTOR 


‘Ask your distributor to show you these and many more im- 


portant new fools — or write for Storrett New Tools Booklet, 


No. 354 
Vernier Height © 


No. 231 Setin 
Chrome Micrometer. 
No Glore Readings 


SPECIAL OFFER TO MECHANICS 


1 GET THESE TWO HANDY I 
MECHANICS AIDS — ONLY 10¢ 
jal Type Decimol 
1 
1 
1% 
1\= 
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BUILD cwx TILTING ARBOR SAW! 


Exclusive GIL-BILT Build-tt-Yourselt Features 


sa et Eo "se 


LOCKS to work with Ty 
dget, but a 
yeien 2000 


PETERSEN WEE. C0. Dept. Wa. ‘DeWitt, Nebr. 
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Sx New Tools 


— 
“ae 


+ 
Self-Centering Chuck. The Buck Tool 
Company, of Kalamazoo, Mich., makes 
these chucks in three models: three- and 
six-step-jawed chucks for external and in- 
ternal gripping, and a six-jawed chuck for 
external gripping only. They may be ad- 
justed for .0005” accuracy. The jaws go in 
or out to grip the work like a scroll chuck. 
Precise adjustment is made by four op- 
posed fine-threaded screws that operate be- 
tween the chuck body and its adapter. 


Hise 
GUIDE 
- 


> 
ita ' 
& anc 


‘New Punch for Sheet Metal. Work is 
clamped in this punch and the specially 
shaped chisel used to cut out the hole. Use 
of the adapter ring lets you cut two sizes 
of holes on the same tool. The West Pa- 
cific Company, of Portland, Ore., makes the 
| tool in various sizes, including models for 
| round, square, and rectangular holes. 


Internal Grinder Turns 30,000 R.P.M. 
This attachment for lathes and other ma- 
chine tools is powered by a 1/6-hp., 
r.p.m. AC motor. The motor is ‘ooeapound 
belted through an intermediate shaft to turn 
30,000 rp.m. The longest of the four 
arbors supplied permits grinding a hole 
deep with a 1” wheel. A %” chuck also is | 
supplied so you can use mounted grinding 
wheels, South Bend Lathe Works, South 
Bend, Ind., is the manufacturer. 


Combination Bench and Drill Press 
Vise. You can bolt this vise to a bench for | 
general shop use, or you can mount it on 
the table of a drill press. It can be rotated 
360° horizontally and locked at any point. 
The jaws are 2” wide, 1” deep, and open 
to 2”. The maker is the Chicago Tool and 
Engineering Co., of Chicago. 


© Pick any Scapon Vacoum Grip 
aire set for years ol 
The way these pro- 

designed, hammer 


ected and tested, has just one pure 
pose... to make them the finest pliers 
a man can buy. They handle better. 
They grip, twist, bend or cut better. 
They don’t slip, in your hand or on 
the work. They last longer, because 
close-grained strength is forged and 
tempered into them. They're tougher. 


31 types and sizes 
to choose from 


Heavy-Duty Gripping Pen @ Combination 
Pliers. @ Lineman Pliers @ Diagonal 
Ne 


youe 
send for the free, 104-page Snap-on catal 


Not sold in stores. Buy from your local 
spon mon ot order from factory. 


TOOLS 
CORPORATION 
8060-8 28th Avenue 
Kenosha, Wisconsin 
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PS Last minute news & notesS.e. 
e e 2 


DEADLIEST DRIVING in the world is 
done in Bombay, India, according to 
a world traffic survey made by the 
Danish Government. The annual 
fatality rate there is 769.66 per 
100,000 cars and trucks. In Los 
Angeles (which has more cars per 
family than any other city in the 
world), the annual death rate in 
traffic accidents is only 27.86 per 
100,000 cars; and in Milwaukee (the 
safest city in this respect) it is 
only 22.06 per 100,000 cars. 


SYNTHETIC FROST can now be produced 


other triumph of science over 
the weather. It is a chemical that 
has been developed in the Shell Oil 
Company's big agricultural research 
laboratory in California to aid cot- 
ton growers. If leaves get into 
cotton picked by machinery, they 
tend to discolor it. Jack Frost 
doesn't always nip them off in time. 
But growers no longer have to worry 
about th They can apply this 
chemical to the plants now, and know 
that it will dispose of the leaves. 


THE BIG BEVATRON being built at 
Berkeley, Calif., is half finished. 
It will be about 16 times as ener- 
getic as the most powerful cyclotron 
now running--Columbia's University's 
380,000,000-volt proton accelerator. 
Protons shot out of the bevatron 
will travel almost as fast as light. 
Its builders hope to have it ready 
to be warmed up next year, but fear 
that the shortage of essential 
equipment will delay the 


EXHAUST GAS from an auto engine can 
now be made harmless. A catalytic 
device developed by Eugene J. 
Houdry, the petroleum scientist, 
takes both the poison and the odor 
out of the gases from engine to 
which it has been attached. It is 
being used already on fork-lift 
trucks in several large plants. 


TELEVISION is being used to combat 
forest fires in South Africa. Pic- 
tures are broadcast from a plane 
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flying over the flames. Officers 
directing the battle against the . 
fire thus can see what's happening 
and rush men where needed. 


34 is one of the nation's 
fastest-growing occupations, and 
will probably remain so, says the 
U.S. Department of Labor. More 
young engineers will be needed in 
the next few years than now seem 
likely to be graduated. 


AUTO MAKERS concerned about cold 
stalling have found it hard to pre- 
vent mechanically. This tendency of 
an engine to die repeatedly after 
being started in cool, humid weather 
is caused by ice in the carburetor. 
So Esso has added a water-soluble 
Substance to its gas that works like 
antifreeze in a radiator. Results 
thus far are reported to be good. 


A } ith an optical 
system such as is used in giant 
telescopes has been developed by the 
Fairchild Corp. It can be used to 
take pictures of the thicker parts 
of the body six times as fast as was 
Previously possible. And the new 
camera makes possible, its makers 
say, quick, convenient, and cheap 
checks for cancer of the gastric 
tra lar to the mass tubercu- 
losis surveys now made. 


ACTH, the new miracle hormone that 
has aided sufferers from arthritis 
and other ailments, also has been 
used successfully now to counteract 
the poison of the black-widow spider 
and the copperhead snake. And C 
lumbia University researchers are 
about to begin a three-year investi- 
gation of the chemical nature and 
method of attack of poison ivy. 


HYDRAGUIDE, a system that draws on 
the engine to help you steer a car, 
will be introduced on some of the 

1951 Chryslers, its makers report. 
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FRANKLIN GLUE IS BEST FOR ALL WOODWORK 
Genuine HIDE glue, strongest known. Easy to 
use ...no mixing, no heating. No odor. Elim- 
inates chilled joints. Actual laboratory tests 
prove Franklin Glue holds more than 4000 Ibs. 
per sq. in. and shows 100% wood failure. 
Spreads thin, goes farther. g 
Costs no more than ordinary 


glues. Ideal for all home uses. 


Ifyourdealercannotsupply you, | AT Alt 
Y eee HARDWARE 


send this coupon with ZOE "stores 


The FRANKLIN GLUE CO., 115 W. CHESTNUT ST. 
Columbus 15, Ohio 


Enclosed 20c (15¢ plus 5c postage and handling 
charge) for trial tube of Franklin Liquid Hide Glue. 


SIX SIZES: Available in 
tubes 15c; quarter pints 50c; 
half pints 85c; pints $1.50; 
quarts $2.65; gallons $7.50. 


NAME........ 
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ye LOOK WHAT THIS 
LATHE WILL DO! 


. 
With this lothe ond o few accessories you ean turn, 


bore, face, thread, drill, ream, file, polish, mill, and saw all 


kind of metal, plostic, wood, fibre, and other materials, 


It is the most versatile tool you can put in your shop. 


Install this fine lathe in your shop now and let All sizes of South Bend Lathes, 14” Drill 
it help pay for itself. Capable of a wide variety Presses, and 7” Bench Shapers are available on 
of operations, this lathe is ideal for general ma- time payment terms: 25% down, balance in 12 
chine work in the small shop and for machin- monthly payments. Reasonable finance charges. 
ing small parts in the large shop. A complete Building Better Tools Since 1906 
line of practical attachments and acces- 


sories simplify the tooling of this -foLU Re Ma: 74\ Dw -Wa ts 


lathe for many special classes of work. SOUTH BENDS INDIANA 


Send for Information: 


r 

I ! 
jC rsencn varies ) 
/ 

LATHE TOOLS AND ~ ‘ ! 

| ATTACHMENTS I 

[Cte payment tan noontatnes CU nencw’ saree C1] oni" Pnesses ! 

U see ! 

(i Ye" ond 1" Collet ! 

| ses TURRET LATHES I 

I ety Zone Stet. | 
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Saves You Hundreds of Dollars a Year—Slashes High Labor Cost! 


COMPLETE HOME REPAIR HANDBO 


BRAND NEW AND COMPLETELY UP-TO-DATE! 1638 PAGES OVER 1500 ILLUSTRATION] 


You'll get back the low price of this book in the very first month you owi| 
After that, it will save you money every month of the year. You'll sav 
plumber’s bills, earpenter’s bills, electrician’s bills, painter's bills, brick 
layer’s bills. For with this remarkable Handbook you can easily 
professional job of repairing or improving any part of your house — and 
P TO 90% of what it would cost to hire the work don 
CGreaky Stair Treads 


COMPLETE eee ci wart 


for $43. inste 


HOME pe ots OA 


HOW HOW" ILLUSTRATIONS—MORE THAN 1500 OF THEM—GIVE YOU CLEAR! 
EASY-TO-FOLLOW GUIDANCE. Large clear pictures, drawings and diagrams sho: 
REPAIR you just where fo start on ony job, what step to tackle next, and how to tackle i 
= imensions are included in every working drawing. In many instances you cai 
‘complete job just by following step-by-step directions on the illustrations, with 
ring to the text. You got complete money-and-time-saving di 
pairs and improvements. 
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“How Mild? I found the answer 
when I changed to CAMELS 
_they agree with my throat!” 


‘STAR OF FILMS AND 


66 Being in show business, I can’t 
risk throat irritation. Thar’s why I 
was so careful in choosing my ciga- 
rette, I didn’t decide on one puff or 
one sniff, A fast inhale and exhale 
wasn't enough proof for me. 
"made what I think is the sens- 
ible test...my own 30-Day Camel 
Mildness Test. I smoked Camels reg- 
ularly for 30 days and found that 
Camels agree with my throat. Now 
I know why more people smoke 
Camels than any other cigarette! 


NOTED THROAT SPECIALISTS REPORT 
‘ON 30-DAY TEST OF CAMEL SMOKERS. 


Not one 
single case of A\\ 
throat irritation / 


cals, Dick Powel’s 
due to smoking versatility has won 


him hard - hieting 
dramatic roles. 


Yes, these were the findings of noted throat 
specialists after a total of 2,470 weekly ex 


aminations of the throats of bundreds of 
men and women who smoked Camels — 
and mels—for 30 consecutive days. 


Make your own 30-Day Camel MILDNESS Test 
in your T-Zone (T for Throat—T for Taste) 


